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A visit from Leonardo da Vinci 


Today’s aviation engineers, probing the problems of 
supersonic speeds, would find the master of the 
Mona Lisa an understanding colleague. Four and a 
half centuries ago he designed a machine capable of 
flight!* On the occasion of National Engineers’ Week, 
February 17-23, Grumman is proud to salute the 
engineers of aviation — from Leonardo da Vinci to the 
present — whose skill, imagination and conquest of the 
unknown make possible man’s increasing mastery 
of the air! 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION, BETHPAGE, LONG ISLAND, NEW YORK 





as applied to the Consolidated B-36 


I'irst of tlifcc itistiiK't types of Constant 
Speeii Drives developed by SundstranJ. 
this "Package-type" has proved itself on 
cite B-iiSand ilic P^M-I. Maintenance 
recorils of the B-f6 sho\s' upwards of 
650(1 trouble-free constant speed drive 
hours. It is now being adapted, or un- 
der consideration for accessory drives 
on other aircraft which c'an acconiiiio- 


datean installation coupled with a shaft 
from tlie engine. Its advantages include 
re.idy avaikihility, adaptability to e.cist- 
ing airframes and ellicieni extraction of 
power troiii tbe engine b) mechanical 
shaft. Special adaptations can be det 
veloped for you through .''undstrand's 
nlijhie research. i;xpcyl engineering, and 
pnehioH pruduction. 



SUNDSTRAND 

AIRCRAFT 

HYDRAULICS 

SUNDSTRAND MACHINE rOOl CO. 
HTDDAUIIC DIVISION, ROCKFORD. III. 
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Trans -Texas is eighth airline 
to switch to new dimpled tire 


A NEW KIND OF TIRE designed tO 
l\. give lunger service life has been 
introduced by B. F. Gixidtich. Instead 
of conventional ribbed treads, this tite 
lias a new kind of tread design with 
round, dimple-like indentations in the 
rubber. The dimple indentations pro- 
vide better distribution of the tire load 
and reduce exposure to tread cutting. 

Trans-Texas Airways put the tire 
through a series of extensive tests. They 
found the new dimpled tire outwore all 
other tires tliey have used. It gave 800 
landings before retreading. In addition, 


the unconventional tread design made 
retreading simpler and there were fewer 
carcass rejections- As a result of these 
tesB, Trans-Texas is now switching to the 
new dimpled tire as standard equipment. 

Trans-Texas is the eighth airline to 
adopt the new BFG dimpled tire. The 
other airlines who have tested and 
switched to the dimpled tire are BranifT. 
Capital. Continental, Empire, Mid 
Continent, National and West Coast. 

B. F. Goodrich is now producing the 
dimpled tire in seven sizes. The new, 


longer wearing dimpled tire is another 
example of BFG's leadership in rubber 
research and engineering. Other B. F, 
Goodrich products for aviation include 
w heels ami brakes; heated rubber: De- 
Icers; Avttim; Plastilix'k adhesives; Pres- 
sure Scaling Zippers; inflatable seals; 
fuel cells: Rivnuts; accessories. 7'/ie 
S. F, Goodrich Compan\. Aconjuiical 
Dirisimi. Atron. Ohio. 

B.E Goodrich 

riRST IN RUBBER 






assured by newly developed 
Eaton production processes 


As A supplier lo aircraft engine manu- 
facturers for inany years. Katnn is 
thoriiughh familiar with the prohicms 
invol\ed in producing parts to meet 
the exacting requirements of the in- 
dustry. We are also accustomed to the 
developing of specialized production 
machinery and processes when this is 
necessary to meet quality standards 
and hold costs lo a minimum. In our 


jet blade plant, greatly expanded facili- 
ties include exclusive Eaton develop- 
ments in metallurgy, fabrication, and 
testing— all combining lo produce blades 
Icr strict metal- 



EATON MANUFACTURING COMPANY 

CI.I-VHl.AND, OHIO 


VALVI- DIVISION: 9771 FRENCH ROAD . DETROIT 13. MICHIGAN 


Here’s How This 


JOYAXIVME'Aireraft Fan 

Solved a Problem of Unmatched Complexity 



W l lEX the Air Force and Con- 
solidated Vuliee. manufac- 
turer of the B-36, decided it was 

booster on this king-size bomber, 
they really threw the design-hook 
away- The re<|uirements for the 

fan supplier to have misgivings. 
Spcdhcaiions called for three sep- 

. H80CFM util" U".C„ tvithan 
“ ah- dt,nity <,/ O.CM Ibs-lcu. //. 

L 700 CFM at 40" It". G., u ilh an 
air density nj 0.\0 Ibs./cu. ]t. 

- am CFM at 26" H '.G., uith an 
^ air density oj 0.070 lhs.jcu. jl. 

Space and weight limitations 
were stringent. The fan had to oper- 
ate without excessive horsepower 
requirements due to a critical load 
on the generators. In addition, the 
fan motor had to be protected from 
hot air in she duct system. 

Just about when the job seemed 
impossible, it was turned over to 
Joy engineers . . . and not only was 
the problem sob ed to the complete 
satisfaction of both the Air Force 
and the roanufaaurer, but the pro- 
totype fan was in their hands only 
six months after Joy received the 


The fan exactly meets the three 
duties specified. It is 10 " in diameter 
and 17" in length- Because of its 

weighs only 54 lbs. It is a two- stage 
unit, driven by a two-speed. 400- 
cycle motor. The efficiency of 
vaneaxial-fan design permits using 
a motor rated at only 12.6 H.P. 
continuous duty. The stationary 
vanes which support the motor are 
hollow, so that cooling air can be 
continuously directed over the 
motor. Each stage of the fan has a 
set of straighicner vanes. Casing 
and hollow vanes are a single cast- 


ing for shock-resistant strength. 

• We freely admit that this is 
one of the toughest fan design- 
problems Joy engineers have ever 
tackled. On the other hand we are 

harder problems will be taken on 
and solved. Even if your aircraft fan 
problem is not a difficult one, it is 
a good bet that the incomparable 
vaneaxial-fan design know-how 
which produced this AXIVANE fan 
will give you the most for ynur 
money. If you need an aircraft fan 
for any purpose, call on )OY — the 
world's largest manufacturer of 


Over 100 years of Engineering Leadership 



JOY MANOFACTURING COMPANY 

GENERAL OFFICES: HENRY W. OLIVER BUILDING ■ PITTSBURGH 77, PA. 

IN CANADA: JOY AAANUFACTURING COMPANY (CANADA) UMITED, GALT, ONTARIO 



To speed the changes of jet engines— anywhere, 
anytime— on the line or in the field. 

SOLUTION: 

A portable battery-operated Breeze Engine Winch, 
quickly installed in Ihe aircraft itself, permitting 
removal or installation of the engine at will, with 
drum for 300 inches of cable. IFeight: 103 Iba., 
Load; 2,600 lbs.. Motor; 27 volt DC. reversible. 


Another Breeze Mark product, typical of the 
advanced engineering developments Ihe aircraft 
industry has come to expect from Breeze Corporation. 

WRITE TODAY h, c«.r.pltls ,n thll 



BRHa 

ENGINE WINCH 

BREEZE CORPORATIONS, INC. 

41 South Sixth Street Newark, New Jersey 






MILITARY AIRCRAFT MANUFACTURERS 

MILITARY AIRCRAFT RECONDITIONING CONTRACTORS 




Emergency Walk-Around Breathing Equipment is 


^^^ABLE 




This portoble, Automolie Diluter 
Demand Oxygen Walk-Around 
Equipment, standard on U.S.A.E. 
bombers, cargo and personnel 
ers is again in production 
and available to military Aircraft 
Manufacturers. 

Technical Description: U.S.A.F. Type A-I 
Cylinder ond Regulator Assembly consists of; 
' U.S.A.F. TypeA-15 low Pressure Dituler Demand 

Oxygen Regulotor. (Designed and produced by 
Scott. Automatically mixes air and oxygen, supply- 
ing correct air-oxygen rolio for alt oltitudes up to 
34.000 feet.) AND-. U-S. A. F. Type A-6 Low Pressure 
Portoble Oxygen Cylinder 

RECONDITIONING . . . SCOTT AVIATION is also equipped and 

OTHER SCOTT OXYGEN BREATHING EQUIPMENT 


PORTABLE (DEMAND) . 
OXYGEN EQUIPMENT 


PORTABLE (Constant 
Flow) OXYGEN EQUIPMENT 



SCOTT AVIATION CORP. 


275 ERIE STREET, LANCASTER, N. Y. 



By realistically reproducing 
the in-flight characteristics 
of actual aircraft, 

Curtiss-Wright Flight 
Simulators permit problems . . . 
too dangerous to create in the air . . . 
to be practiced over 
and over again on the ground 
until coordinated response 
to emergencies 
becomes automatic. 


Electronic Flight 


Simulators 


for New Safety 


in Flight 


Military and airline pilots 
and crews are now being 
trained more thoroughly 
than ever before . . . 
as the result of 
Curtiss-Wright " firsts ” in 
Electronic Flight Simulation. 



For more than 20 yeais 
loading ILS.planes have used 

iMACWHYTE AIRCRAFT CARLE 


Building hundreds of millions 
of feet of (able gives the 
“know-how” needed 
for better service 


The skilled craftsmen who have made 
hundreds of millions of feet of Macwhyte 
"Hi-Fatigue" Aircraft Cable are experienced 
in every phase of its manufacture ... in prod- 
uct engineering . . . metallurgy . . . precision 
fabrication. 

Macwhyte "Hi-Fatigue” Aircraft Cable 
has minimum, uniform, stretch, And being 
properly PREformed. it lays dead with no 
tendency to twist or curl. When properly 
cut, there is no tendency for wires or strands 
to unlay or move out of position. It is pre- 
ferred by rigging departments , , . the men 
who must handle and make cable assemblies 
and install them- It is used by leading air- 
craft manufacturers and airlines. 

Controls made with Macwhyte reliable 
"Hi-Fatigue" Aircraft Cable and "Safe-Lock'' 
swaged terminals are noted for their su- 
perior quality to resist wear, and bending 
fatigue. Maximum efficiency, long life, and 
greatly reduced maintenance save time and 


Catalog and literature ai 


MACWHYT6 COMPANY 

eentfi Avenue. Ktnotha, Wiicomin. Manu/aeturers of ■Hi-Fatigue" 
able ■ "Safe-Lock" Cable Terminate ■ Cable Aesembtiex ■ Tie Rode ■ 


Let MONOWATT help you with your 
AN CONNECTOR PROBLEMS 




AN 3100A WAU MOUNTING RECEnACL 

AN 3106A STRAIGHT PLUG 



caci»c®^ 


I.c it a question of delivery? Meeting 
speciftuacions? Reducing assembly 
and inspection costs? The Mono- 
watt Dep.irtment of General Elec- 
tric Company can help you solve 
such problems. 

Monowatt is now supplying AN 
connectors for Lockheed. Chance 
Vought, Minneapolis-Honey well, 
and many others. With complete, 
modern facilities for mass-produc- 
a fast-delivery 




iing 1 


latest Government specifications 
at competitive prices. 

If you require AN connectors — 
or any of the wiring components 
shown below — you will be inter- 
ested in what Monowatt can do 
for you. 

For complete information, mail the 


And you can counton MONOWATT 
■forall types of electrical components 
— made to yourspecifications 
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Eyes of (light — ihc Plexiglas canopies, domes, 
noses, >\indo\vs on loday’s fighters, bombers, trans- 
ports, helicopters. Through ihesc transparent 
shields againsi wind and weather, the men who 
(ly our country’s planes obtain their all-important 
imobslrucled view. 


Some of these Plexiglas enclosures arc monolithic, 
some are laminated. .Many arc formed from 
Plexiglas 11. the improved grade of this acrylic 
plastic, with its increased resistance to heat, 
weather, and crazing. All of them have the clarity, 
strength, light weight, formability. dimensional 
stability, and wcatKcr-rcsistancc that have estab- 
lished Plexiglas as avinlioii's sinndnrd iranx/mr- 


To make the mo.st e/licicnt u.sc of Plexiglas in 
aircraft application.s. call on the Rohm & Haas 
.service staff and technical rcpresenlaiivcs. Their 
services arc backed by years of close cooperation 
with ihc aircraft industry on the design and instal- 
lation of Plexigl\s enclosures. 
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iJAtM . . . product 
quality that never varies . . . that's the 
secret of Aeroquip's leadership. Nothing 
is spared in time, money and effort to 
obtain the newest, most accurate inspec- 
tion equipment to assure the Aeroquip 
standard, highest in the industry. That 
is why Aeroquip Products are "Always 
First" in quality. 

• Flexible Hose Lines 

• Detachable, Reusable Fittings 

• Self-Sealing Couplings 

• Breakaway Couplings 


eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 

SALES OFMCES: BURSANK, CALIF. • DAYTON, OHIO • HAGERSTOWN, MD. • HIGH POINT, N. C • MIAMI SPRINGS. FLA. 
MJNNEAPOUS, MINN. • PORTUND, ORE. • WICHITA, KAN. • TORONTO, CANADA 
AEROOUIP PRODUaS ARE FUUY PROTEaCtl AT PATENTS IN U.S.A. AND ABROAD 



COLLINS RADIO COMPANY, Cedar Rapids, Iowa 


• t-freccivc Air Power is missions efficiently directed 

The Air Force, the Nav\- and the Airlines are using 
these Collins-designed and-produced radio navigation 
and communications equipments in every theater and 
user all the world air routes. 

Collins' Intentory of Hquipment for Defense in- 
cludes, in addition to these illustrated, many types of 
radio transntitiers and receivers for fixed and ground 
iimbilc scrsiccs. 


BURBANK 
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double motor 

These i-adicalrnotor arrangement flight 

™.,.M te.»* = «'" ».“•> 

La.i.w 

One unit U a complete mot to the 

The other unit iims duectduv 

gear reduction and a laigeJ.o p 


hydraulic pump motors 



EMEROENCY 
STAND-BY MOTOR 
tor use on Supersonic 

Research Aircraft 


COMPACT rotary 

actuator package 


self-contained rotary 




botary actuator 

for Tough Duty Cycle 


vv .. octuation in a long lo-a* 
■Dosiened tor stabiuae second lull 

o« an"d“one second full load in 


load 

oppesi' 

Confo 


, requirement 

ment includes S_.,_„nual 


eeatherweight 

linear 

actuator 

tor Jet Wing Flaps 
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-ooeratedby either motor 
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CHRYSLER SIREN: Remote Controlled, with the 
Loudest Sound tor Civilian and Plant Defense! 


An iiiipwrUm contribution to Civilian DrfenBC. the NEW 
Chrysler Air Rairl Siren produces the loiulest earning 

Recent development of a new 180 horsepou'cr Chrysler 
Industrial V*8 I'oiginc enabled Chrysler engineers to produce 

this eom])refisor drives air through 6 giant horns ut 100 miles 
per hour. |irodiuung a sound of approximately 173 derihcls! 
This warning can he clearly recognized over a diameter of 
8 miles under normal conditions. 

It is designed to fill the pressing need for a positiiK 
signalling device for City and Industrial air raid warning. 
Because it has selj-contairipd power it is independent of 
vulnerable central pow*er systems. 

One, or any number Sirens mav be remote controlled 
from a central control station if desired. They may be 


operated without personnel being on or near them. When in 

Systems. They may be purehaseil hv Cities and Towns. 
Defense Plants, .AirporLv. Military Installations and other 
vital areas needing air raid protection. 

For complete information, specifications and availability 
write: Marine and Induoirial Engine Diui.siori, 
Chryoter Corporation^ I'J20f East Jefferson Are., 
Detroit 3/, Michigan. 
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Piasecki 



FAFNIR 


In developing and building bigger, more dependable helicopters for military transport and rescue 
service, Piasecki is helping to assure the future success of the helicopter industry. Right from the 
start, over 8 years ago, Piasecki turned to Fafnir for help in solving hearing problems. Good 
bearings alone were not enough. Piasecki valued the unique attribute of Fafnir ... its attitude and 
aptitude ... a way of looking at ball bearings from the designer's side, an aptitude gained from 
more than twenty years’ specialization in ball bearings for aircraft. The Fafnir Bearing Company, 
New Britain, Connecticut. 

Fafnir Ball Bearings designed for rotor cyclic pitch control 
. . . one of the Fafnir Ball Bearing types regularly specified 
by Piasecki. Piya-Seais keep grease in, contaminants out 
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Analysis of Air Power 

‘Dual Economy’ Clamps Lid on Production 


DEFENSE WAS PUSHED TOO HARD- Aircraft 
production showed signs of rising this year too fast to 
fit into the already-decided hard and fast mobilization 
and political plans. 

That, and also the fact that the original schedules were 
unrealistic, are the uuderhing reasons military aircraft 
production has been “stretched out.” 

High production is still the seed from which all air 
power grows. The civilian mobilizets know that as well 
as the military. But “don't push defense too hard” is 
still firm government policy now, as it was when we 
first anahzed the beginnings of that policy in “Produc- 
tion for .Air Power” last September 24. It was pointed 
out then that the two philosophies were bound to clash. 

The military and the aircraft industry have laid the 
groundwork for stepped-up production this year. 

TTie increase would have wrecked the delicate "dual 
economy"— a treniendou.s military output piled on top 
of expanded civilian production— that the mobilizers 
have been haltingly erecting, 

The stretch-out will have deep ramificatiuiis on our 
economy, our military air services and our induvtri for 
years ahead. Careful study of public and privale state- 
ments made by top Washington officials indicate where 
the plans went awr\— and the inevitable effects. 

• 

I. The Dual Economy 

EXPANDING ITIE BASE for production remains 
tile keystone around wiiich tlic dual economy is being 
fashioned. That expansion must start at the bottom, bv 
first increasing the productive capacity of the basic in- 
dustries— steel, aluminum, copper, power, etc. 

With the enlarged basic iiidu.strics as the trunk of 
sour economic tree, you tan let both the military and 
civilian branches grow free. But until the trunk is big- 
ger. yon must keep the branches primed. 

We haven’t reached that point in expanding the basic 
industries. 'Ihe cunc of military production was start- 
ing to break sharply away from that of civilian output. 
If it kept rising, it would have drawn awa\’ some of the 
materials needed to feed the basic industries. 

It also would have gobbled up materials needed for 
civilian production. 

Defense Mobilizer Charles E. Wilson has said that 
military demands on scarce materials this year would 
have been so great as to cut eisilian output to levels tol- 
erable only in an all-out war, 

(.Vciv.s of the W 


SOMEBODY WAS BOUND TO BE HURT as de- 
fense production grew and ate into the supply of mate- 
rials. In September .Aviation Week pointed out that 
the planners were gambling on keeping their two 
economies in balance. They lost. 

What has happened in Detroit was the prcx>f they 
had lost. First and sharpest hit of the big industries by 
the burgeoning defense production was automoti'c 
manufacturing. 

In this nation's complicated industrial complex. 
Detroit isn’t just “somebody.” 

'Hie automotive industry directly and indirectly gives 
employment to one-seventh of the entire U. S. job force. 
.Already there are upwards of 200,000 out of work in the 
Detroit area because materials shortages forced cutbacks 
in auto outpiit. 

Some sav the stretch-out-which lets Detroit get more 
materials— means government mobilizcrs yielded to the 
politically powerful United .Auto AA'orkets. But it is 
still true that the automotive industry by some stand- 
ards is the nation's largest. If the mobilizers crippled it. 
they might cripple the civilian economy. 

Tliey must strive fnr the dual economy. For war niav 
not come fnr years, nr cicr. If defense spending some 
day can taper nff. we will need the enlarged civilian 
capacity to take up the slack. 


II. The Military 

IHE MILTIARY MIS'IXXJK a conditional yes' 
for an imcniiditirmal "yes” that later was changed to 
"yes, blit." Tliat’s w'hy production this icar wa.s starting 
to rise so fast. 

WTien the Korean war began, botli tlie political and 
military leaders got scared. Onr Air Force was a hare- 
bones 48 groups. Naval .Ai iatioii was obsolescent. The 
•Administration and the military leaders had to recog- 
nize that Korea might be followed bv imasioii of Indo- 
china, Iran, Jugoslavia, all-out war. 

The military thought the sky would be the limit on 
appropriations, that thev had to get ready for all-out war 
as fast as possible. No one told them differently then, 
although the political leaders must have had sonic men- 
tal reservations. 

"Letters of intent” cascaded on industry- Contractors 
started ordering materials, erecting new plants, raising 
production sights. Plans were rushed to expand the 
capacity to produce. 

;k on ,M|c 273) 
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All these steps were like due bills on the Air Force and 
Navy. Tlie bills were coming doe this year. 'Ilicv were 
to be paid witli money that tentatively was promised 
the services after Korea. But the .Administration lias 
decided the international tension has eased. So mili- 
tary budgets have been cut and the military will not 
have the money tliey expected to get to pav their bills. 


THERE HAS BEEN NO ALIX)U1 W AR in the 
period when it was expected. Perhaps the prompt action 
right after Korea is rc-spoiisibk. Our defenses ace mucli 
stronger. USAF has nearlv doubled; so, too, has Naval 
Aviation. The Strategic Air Command is still bming 
time for us to pre|3are. Much of the expanded capaciti 
to produce is ready. 

So the .Administration now can say that in 195U its 
"yes" was conditional. When the Korean war broke out 
officials planned to he ready for all-out war within a 
year or so. It is 1 8 moiitlis later and the international 
situation is no worse. 

• 

THE MlLn.ARV ASKFiD FX>R S85 BILLION for 
the upcoming fiscal year I983. 'Hie President cut tho 
down to about S’2 billion. 

If the .AdmiiiistTatiun granted the larger sum. the out 
put of planes, guns and tanks the nioiiev would pav fin 
would be too great a blow to the civilian economy. 

This rationalization dovetails neatly with tlie political 
advantage of striving for economv in an election vear. 

The stretch-out may not have been dictated wliollv 
by political considerations. However, the ecoiioiiiicalh 
necessary step turned out to be the politicallv popular 

In this sense, the Administration couldn't liaic Isecn 
luckier. 

• 

BUI THE DANCiER IS IMMEDIATE, in Ihc mili- 
tary’s siew. Tlie stretdi-ont lowers production now as 
well as a year from now. Our air forces are weaker todav 
than they will be a vear from todav— prov ided tliere is no 
all-out war in the interim. .Accordiiigh. present de 
liveries are vitallv important. 

It is not from choice that US.Al'' lias I SO l''-86s stacked 
against "00-800 MiGs in Korea. USAF, as well as Naw. 
needs planes now if air power is to deter further aggres- 

Iiisofar as the stretcli imt interferes with fulfilling that 
need, it may well be the most desperate risk ever muler- 
lafceii bv an .American goveninient. 

• 

III. The Industry 

THE STRETCH-OUT IS CK)OD BUSINESS for 
the aircr.ift indiistrv, despite a few moans. 

For years, the aircraft niamifactiifers have asked the 
goi'crnmeiit to guarantee stabiliti in tlie industry- a 
consistent and planned level of prodnctioii. 

{News of file W 


'i'hat is precisely what the stretch-out does. 

Under the original plans, the industry was asked to hit 
pc-.ik about inid-1954, slide off and level out at a lower 
rate. Now it will hit a lower peak later and hold it 
longer. Industry leaders have known all along tlie 
original schedules were unrealistic. The stretch-out con- 
firms their s'iew. 

So sales in the next two ye.irs will be lower than once 
planned. But after that tlicv will be steadier. 

• 

'TWO GRAVE WE.AKNKSSES in the stcetdi out 
can, liowevcr. cause trouble for iiircraft niamifactnrcrs 
and their satellites. 

When you slow down production of end items sucli 
as planes and engines, you liave to .slow down all along 
the line— clear back to the supplier of the smallest part. 

'I'he pipelines were starting to fill up to meet the 
needs of the old, higher schedules. It had taken industn 
18 months to fill them. 

Supplies and materials now will trickle, instead of 
flow. Eieii if the expanded base is ready this year or 
next, it will take longer to build all-ont production on it 
than it would now. I'lic pipelines would have to be filled 
again. 

• 

FRIME MANUFACTURERS \\ ILL PULL BACK 
work into their lioine plants under the stretched-ont 
schedules. This is going to hit subcontractors hard. 

One of the motivating reasons for the stretch-out 
was to prcicut many small businesses from going to the 
wall. 

Yet. the stretch-out is likely to liave exactly tliat 
effect on hundreds of subcontractors- maiiv of wliinii 
are small businesses. 

Subcontracting is not always the cheapest nor Die 
fastest way to get production. It wa.s encouiaged b\ 
the mobilizers because it broadens the base for expami- 
iiig production. 

So the iiiobilizcTS face t!ic imiietving possibility that 
tlieir stretch out may destroy their verv own pwlicv of 
e.xp.mcliiig the base. 

• 

THE DUAL ECONOMY CONCEPT was Ger- 
man ill origin- Under the label arniamcnt in depth,” 
it was proposed to Hitler by tlie general staff in the mid- 
dle 'Tliirties. It was rejected because Hitler wanted 
mmiitions fast for a fast war. 

One way to get munitions fast is to freeze designs, 
which Hitler did. 'There’s an uiiderciitreiit of that 
thinking in AA'ashingtoii now. But it is iiieompatible 
with the dual ecoiuimy because in the end it also means 
giving priority to military production. 'There is no 
point in freezing designs unless vou're going to take the 
brakes off production. 

We said in September tliat the dual economy has 
never successfully been built by any nation. It still lias 
not. The stretch-out is a daring gamble to make it 
work a little longer,- William Kroger 
:k on page 273) 
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K — specialists in the vital forgings of the internal 
combustion engine since its inception — is today the largest producer 
of crankshafts for the automotive industry and of atl types of forgings 
for the aircraft industry. Be it crankshafts and other vital forgings 
for the piston type engines or turbine wheels and impellers for turbo 
jets — there is no substitute for Wymaii-Gordon experience. 

SteLHeCand ^ tAe ^ Sixttf 


WiVMAN-GORDON 

FOi5cT?5?S^'F':|CltlMINUM • MAGNtSIUM • STEEL 

-2-?S'^0RCEStER, MASSACHUSETTS 
HAfeVE’f?.iLLINOIS DETROIT,. MICHIGAN 
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MILITARY 



Air Policy StUl Rests on Strategic Bomber 


Till' tools of oiir military ait posvet 
arc clrunging, but witliout a basic 
cliangc in policy for tlicir cmploiment. 

'ITicrc is more emphasis in procutc- 
inciit on medium bombers, on all* 
ucatlrcr interceptors, on long-range es- 
cort fighters, on gtouml support plaiici. 

'lire U. S. has a resurgent Nasy— and 
a Na\al air atm stcadih' growing in 
strength. 

Tire tools and the net'' effort arc bent 
toward a familiar goal. 

Oiir military ait policy is still rooted 


in the principle that a strong str.itcgic 
hoiiibing force can deter aggression; 
:md in the extension of that principle: 
that hs- strategic bombing ive can make 
if impossible for :tii enems to win a 

The intercontinental bomber has not 
heen eclipsed. But since that weapon 
seas first conceived there have been 
changes in the world and in our ussti 
militaiy tcclinologs. 'ITrcrc arc nosv 
other potential svass of conducting 
strategic air w-ar. 


Ihe pressure of three events have 
had a profound inffiicnce on out mili- 
tary ait plans and planes: 

• Obtaining of foreign bases both 
within and without the structure of the 
North Atlantic T'tcaty Organization. 

• The Korean war and out first experi- 
ence svitli a jet fighter plane produced 
hv the potential cncniv, Russia. 

• The des'clopnicnt of smaller atomic 
\\ capons. 

Successful poliev is not a static thing 
to be filed assay in a dusty rinrncr aird 
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examined onU on rate occasions. It is 
dynamic, constantlj resiewed and re- 
vised as conditions clnnanding the 
policy change. 

.^nd those three oeiil.s. each in its 
imii way, ha\'C caused a revien of out 
policy of maintainine a strong strategic 
ail striking force. 

A Policy for fhe Present 

Ihe concept of strategic ait war, of 
emirse, goes back to W'orld War I. It 
nas giscii substance in World A\'ar II. 
svith I’antelletia. Schweinfiiit. Plocsti 
and lliroshiina as symbols. .\n island 
cut off and forced to surrender; pro- 
cUietioii of a vital part for indiistrt 
sinned; the lifeWnod of a niodcrn mili- 
tary machine interrupted; and finalh 
an eiilin' militari and industrial area 
tkstroyed svith one bomb. 

This last ss-as perhaps the deciding 
factor in the adoption of the policy of 
reliance upon a strategic bombing force. 

W'e alone of flic sswld’s nations at 


the close of World Wat II had the 
atomic bomb. If we ;ilso maintained 
the ability to deliver it anywhere in the 
world possibly we could deter aggres- 

■flie loss militaiy budgets of poshsai 
scars accentuated the trend toward re- 
liance upon a strategic ;iir force, Unless 
.iiitl until a potential enemy also dc 
vcloped an atomic bomb and the means 
to deliver it. the nation svas fairly secure 
ill putting most of its money into inter- 
continental bombers. In fact, assuming 
that the decision to eoneciitratc on ;i 
strategic airforce sras sound, there really 
ss-.is no other place to put the niniic; . 
Ilic U.S. M'd.s the only fricndlv terri- 
Inry from svhicli stnitcgic bcnnbci.s 
ctiiild operate. 

[''ormafion of flic North .\t!aiilie 
I rents- Organizatinii, ssitli collateral 
agteeincnts svith other key nations, ssas 
the first cs’cnt to ease the pressure on 
the iiitetcoiitincntal bomber build-up. 
\,-\TO gis-cs the U.S. access to airbases 
abroad, from ss'hicli medium bombers 


could range ssell svithin the Irun Cur- 

^Tlic Alarm Sounds— I'lie outbreak of 
sv-ar in Korea was a fite alarm, signaling 
the need for strengthened defenses. In 
ensuing months, its combat lessons were 
to be of inestimable value to both Air 
l-'otce and Kusal asiatioii. But its im- 
mediate effect was to pour into the 
military seirices the iiioncv they had 
been requesting and not getting for two 

This money underwrote Ihc inodifiea- 
huns of the grand strategic plan. It 
made possible the emphasi.s on medium 
bombers. It made possible plans and 
planes for tactical ait support, tlie need 
for ivhich has been pounded licnnc bs' 
both NATO and Korea. 

While the IbS. gets foreign h.ises 
through N.A'I'O, it takes on obngiitions. 
We hast to assist the other member 
nations to strengthen their forces against 
aggression. There is no hope of match- 
ing Russia dis’ision for division on the 
ground. Ihc difference lias to l>e made 
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up in tactical ait. .And the U. S. is ex- 
pected to furnish the tactical ait power. 

Tactical ait saved Korea for the 
United Nations in the early days of the 
war, those who were there agree. It 
has remained the great equahhet of UN 
and Communist forces. In addition— a 
gencrallv overlooked f.ict— more tactical 
air is needed because Che defense 
build-iip has brought a bitget army. 

► Navy's Role— .And. Bnallv, Korea 
wiled for a review of the Navv’s role in 
the master plan for waging air war. The 
conflict in that far-off primitive country- 
proved we need an air .Navy, at least 
for present policy, for transport (Navv 
carriers hauled An Toree fighters and 
fuel to Japan), for ground support, for 
interdiction and for bomber escort. 

Development of small atomic weap- 
ons undoubtedly had been underwav 
long before the formation of N.ATO 
and the start of the Korean conflict. 
-And planners probably had reckoned 
w-itli them. However, public acknowl- 
edgement of work in that field came 
only after the Korean war had begun, 
and with it some public talk that gives 
an inkling of the influence of the new 
weapons on the strategic planning. 

Basically, smaller atomic weapons 
arc presumed to make any plane that 
can carrv a sizeable bomb an "atomic 
bomber.'’ The propaganda value for the 
Navy inherent in that fact is enoniious. 
If Navy attack bombers can carry an 
atomic bomb, Naw officers once again 
circumspectly can talk about ,i Naval 
air strategic striking force. 

► New Concept- .And if Navv attack 
bombers Can cany atomic weapons SO. 
too. can Air Force fighter-bombers. 
This has brought forth a fairlv new 
theory ; "retardation" on the battlefield 
of enemy troops— and a new- argument 
for the opponents of strategic bombing. 
If you can destrov masses of men and 
materiel in one area with atomic weap- 
ons and leave a morass of radiation 
through which no reinforcements can 
advance, the theorv nms, vmi can end 


the war on tlic spot -and avoid the 
bombing of civilian centers. 

To top .Air Force and Navy leaders, 
retardation of troops means just that 
;ind does not eliminate strategic ait 
war. T’o them, destroying materiel at 
the front lines is trying to win a war 
the hard way. Shut it off at the source, 
they say. 

So, through tlirce profound upheavals 
m our military and political course, the 
pith of out present policy has been di- 
rected toward a continued strengthen- 
ing of our strategic aii striking power. 

But those three upheavals have left 
marks on tlic two services charged w ith 
wielding the povvxr. the .Air Force and 


U. S. Air Force 

111 the days following tlie war. when 
the .Air Force, the aircraft industry and 
'pecial groups vainly were urging an air 
build-up. their repeated warning was 
that in the next war tiiea- w-ould be no 
rime to prepare; we would have Co fight 
with what vve had the day war came. 

Korea ruefully proved the point. 

Tlie United States Air Force, when 
established in September of 1947, was 
given tlirce basic missions; defense of 
the country from air attack; waging of 
strategic air w-ar; and furnishing tactical 
air support. (A fourth responsibility, 
air transport, was added later.) 

Because of national policy, the sec- 
ond mission, the waging of strategic 
air war, got first priority. The bulk of 
.AT procurement funds went into the 
intercontinental B-36 for the Strategic 
Air Command. The bulk of AF train- 
ing and operation fund' and effort went 
into SAC. 

► Little Air Defciisi'-Bv early 1950. 
defense officials were able to warn po- 
tential aggressors that a bomb dropped 
on this country would bring many-fold 
retaliation vvitliin 48 hour.?. Retalia- 
tion. ill Fact, was our onlv defense. 
Ernpliasis (in S.AC had not ]xrmitteil 



tlie building of a modern an defense 
force. An early warning radar net was 
being woven around the approaches to 

IS questionable how much good Che 
warning would have done. 

The U. S. Ait Ffotee was preparing to 
fight a strategic air war. The only trou 
bte was that the Korean conflict— where 
the .Ait Force had to fight for the first 
time since World Wat Il-wasn’t the 
kind of war in which air power could 
be used most effectively. Political con- 
siderations limited its play. 

. S.AC proved that the money and 
effort put into it had not been wasted. 
Within eight days after the outbreak 
of war in Korea, B-29s of SAC had 
moved from March Field, Calif,, and 
were dropping bombs in North Korea. 
Within a matter of weeks they had 
destroyed the few strategic targets in 
North Korea. 

► Targets Immune— But the industrial 
vourcc of tlie Communists' miliF.iry 
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poncr «'iis not ni Nortli Kotcm iiiiti was 
iiniminc ftom SAC attack. 'llic air war 
bcltlcrl down to tlic dirty. Irazardotii 
ground support and interdiction mis- 

riic Air I'orcc used nliat it Imd-first 
K-82s, I'-Sls and l -SOs (tlic only U.S. 
jet in action), 'lire I'-Sd, USAI' S only 
approach to a jet ground support 
fielitcr-boiniKr moved in. .Appearance 
of the Riissian-lsuilt transonic MiG-1 5 
called for USAh’s first team, the Nortli 
American h'-86 Sabre. 

Superior ainnansliip. superior gun- 
nerv and more rugged construction have 
enabled the I'-Sfis and their pilots to 
keep top score oscr the MiGs. 

nie Imr Hast Air I'orcc lircs in the 
Korean skies only on sufferance of the 
Conuminists. 

According to USAV officials, the 
Reds have 700-800 MiCs twsed across 
the Yahi Riser. l'F..Al'' has hso I'-S6 
groups— 150 plancs-in the theater. If 
the Conmumists committed their po- 
tential to action (instead of to combat 
training), normal attrition would dcs- 
tros- h'KAl’s tsso I'-86 groups in short 
order-even if U.S. pilots mahitaiucd 
their present high ratio of kills. 

The U-29s have been driven out of 
Korean daytime .skies. .According to 
McGraw-Hill W'orld N'esvs correspond- 
ent Bill Jessup in Korea, MiGs actualh 
have floun rings around the North 
American RB-4^. the onK U.S. jet 
bomber tspe in action. .At loss alti- 
tudes. enany anti-aircraft lias been mur- 
derous even to the fast F-86 and sonte- 
what slower T-S-1. 

► Need New Methods— In Korea. US.AI' 
fought nith what it had. It suffeted. 
and it learned. 

Tire B-36 is not obsolete, but it is at 
least approaching obsolescence. The 
B-2Q.S' c.spcricnce with flak and MiGs 
in Korea seems to indicate a need for 
more studv of melliods to use a -fOO- 
m|)h. bomber. 

•Air I'orcc emphasis on the strategic 
bomber has not changed, because it 
cannot change. It is the firm convic- 
tion of the leaders of the .Air Force that 
.strategic bombing, by destroying an 
enemv's industrial posset, can make vic- 
tory possible in war— particularly in a 
ssnr with a mighty land power whose 
armies .ire completely dependent upon 
indnstrv. 

•And -Air Force leaders have not 
changed another opinion held by their 
predecessors for yc-ars past: Stratogie 
bombing is precision bombing. Criti- 
cism here and abroad of strategic bomb- 
ing as mass slaughter of non-combat- 
ants is rejected by top Air I'orcc officas. 

US.AF docs not believe in bombing 
of cities to break down enemy momlc. 
It will bomb only the parts of cities 
wlicrc industries arc eoneentrated- 

So witli its belief in strategic bomb- 
ing unshaken, but its faitli in existing 
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sen ice bombers comidcrabls modified, 
US.AF has been cre-atiiig a new bomb- 
ing force, tile elements of which will 

• Boeing B--17, now in production at 
W'icliita, but not yet delivered in oper- 
ational quantities. Wichita schedules 
have been reduced, but the bomber 
will still be put into production by 
Honglas .Aircraft at Tulsa and Lock- 
heed .\iraaft at Marietta. Ga, Both 
I'ulsa and Marietta arc more than a 
year away from producing the first ar- 
ticle. 

• Boeing B-52. prototype of which is 
near flight stage at Seattle. 

• Consolidated Vultee B-60, ssvept- 
wing, all-jet version of the B-86 which 
is about leadv for ground tests at Ft. 
Worth. 

Ihosc arc the strategic bombers, all 
very fast, and two— the B-52 and B-60— 
supposedly of intercontinental rangc. 
'Ihc main push is on the B-47, which 
is a medium bomber, but still bigger 
and faster than W'orld W'lir II heavies. 
W'ith refueling, if niiglit have intercon- 
tinental capabilities, but it most likely 
would be based at foreign fields. 

The fact that the B-56 is in sendee in 

f roup strength, despite its known de- 
cicncics. gives the .Air I'orcc confi- 
dence to concentrate for the time be- 
ing on medium bombers. If the foreign 
ha.ics are available when needed, me- 
diums will be called upon. If not, we 
still liavc the intercontinental groups. 
And. even if the bases arc available, tlic 
iic-jvies c.in .still be used ftom those 


bases, with extra fuel replaced by 
Isombs. 

► Must Weajsons— 'llie renewed sigoi 
Ijchind the medium bomber is part of 
what Gen. Vandenbere. USAF Chief 
of Staff, recently called the precept of 
building " 'must' weapons, not 'maybe' 
weapons." Tlicrc ate others in that 
category, stemming ftom tlic effect of 
Korea and N.ATO: 

• Ground support or light bombers. 
During the lean-budget days, the .Air 
l''orcc liad to case nit procurement of 
this ty pe of plane. In one sense it could 
afford to. Ilie standing army at the 
time was not large enough to fight a 
major war, nod until it fought, it would 
not need ait support. .And the strategic 
bomber was supposed to make commit- 
ment of large ground forces unneces- 
sary. Korea provoked an increase in the 
arim'. and brought about a requirenient 
for fast, heas'ilv armed ground support 

US. AF's projected solution: theB-57.A 
Canberra being put into production by 
Glenn L. Martin Co., .ind the Doug- 
las RB-(i(), US.AF's version of the Nan's 
new .A5I9 c-artier-based attack plant. 
Both planes will be in the highspeed 
range, both presumably will be able to 
carry the atomic bomb or other atmnie 

• All-weather interceptors. The Korean 
war, with its implied warning that 
world-wide war might be near and the 
consequent inacases in U.S. defense 
spending, caused USAF to give a new 
push to its first mission: defense of the 
U.S. 

Wlicn Russia exploded its first 
atomic Iromb, the -Air Force tlicn knew 
the potential enemy had the weapon for 
w'aging strategic air war. It had to as- 
sume Russia had, or soon would have, 
the means for using the weapon, To 
combat an attack directed at our indus- 
tries, US.AF has ordered and alrcadv has 
in service Lockheed F-94sand Northrop 
F-39s. w-ith a greatly improved F-94C 
going into production. 

• Kscort fighters. The fast jet bonibci 
has renewed the need for a fast, long- 
range fighter. To answer the need, 
USAF lias ordered the McDonnell 
F-101, a faster, longer-legged version 
of the F-88- And the Republic F-84G 
is equipped for air-to-air refueling, as 
arc later versions of the F-86. 

But to fulfill these pian.s will take 
time. USAF goal is 143 wings; 126 
combat wings, including a doubling of 
tlic number of tactical wings, and 17 
transport and miscellaneous wings. 
Originallv, this force «-as to be ready 
by June of 1954. Now. since tlic recent 
schedule tc-shuffle. it is planned for 
December, 1955. 

US.AF’s present size is 90 wings. It 
lias come a long wav ftom the 48 wings 
in June of 1950 svhen the Korean war 
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began, but perhaps not far enough. I'lie 
Secretary of the Air Force recently said 
he could not state liow many of the 90 
wings ate "inotlerii" because they in- 
clude a great many W'orld Wat II 

■And it will be a year or mote before 
AVotld AA'ar II planes are finally re- 
placed by planes suitable for a war 
today. When that time comes, the 
question will still remain; Will planes 
suitable for war tocl.iv still be suitable 
tiiei!? 

Naval Aviation 

Tlic United States Navy, one of the 
proudest services in tlic world, has re- 
gained its pride. But pride, and plans, 
ate a poor substitute for modern com- 
bat planes when air power needs to be 
appi ied. 

'lliat tlie Ninv lias its pride and now- 
can plan for planes is due to new and 
capable leadership. And the change in 
leadcTsliip traces back to one of the 
three events that has exercised such 
swai’ on oiir national military planning; 

The outbre-ak of war in Korea ex- 
ploded tlic my th that a nation can grow 
strong militarily by reducing its forces, 
and swept out of office the Secretary 
of Defense- Ihe Secretars of tlic Navy 
soon followed him, 'I'lic gags were re- 
moved from the mouths of Navy otfi- 
cial.s. I’hey have been arguing per- 
siia.sively their ease for enlaced Naval 
air strcngtii ever since. 

But Nasy officials learned tlicir pub- 
lic relations lesson very well in the 
sliaiiibles of their attack on tlic B-56- 
Ilieir ease for Naval air now is couched 
more carefully. 'Iliey arc walking a 
tightrope and tlicy know it- 
► Navy's Problem— nicy have to show; 
(li I'liat N.ATO, smaller atomic weap- 
ons mid Korea liavc emphasized the 
need for Naval air; and (2) That Naval 
air should have a greater share of the 
defense budget because it was neglected 
so long it has grow'ii weak. .And thci 
have to pros-c their twin ease under 
hiiiidicaps. 

.N.ATO, in the first place, throws tlie 
Nasy into direct conflict with the Brit- 
ish tradition of the Royal Navy as the 
guardian of the approaches to Europe. 
'I'hc weakness of the Royal Navy’s air 
arm lias not weakened British pride. So 
an external factor must be considered 
in trying to assess the Navy’s cliances 
of getting more money if the empliasis 
in defense spending is to strengthen 
Europe. 

NATO, in the second place, gives 
the U.S. facilities in Europe for land- 
based planes, which primarily means 
the .Air Force. 

I'lie Navy, however, secs this as sup- 
port for its ease. The outstanding char- 
acteristic of a carrier is mobility. In 


tlieorv. this makes for surprise in com- 
bat. Keep the enemy off lialancc and 
spa-jd his forces thin, say Niwy theo- 
reticians. bi sending in your land-based 


planes from one direction and sour car- 
rier-based planes from another. Then 
swing sour carriers around to hit from 
another direction, and send your land- 
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based planes from still aiiothet ap- 
proach, 

► AF Rebuttal— Tliat is a simple of the 
Navy’s new, reasoned arguments for 
carrier-based as well as land-based air 
forces. But there arc sbll some Air 
Force officers who wonder if the "float- 
ing bases will still be floating when you 
need them.” 

The Navy's reph is that carriers are 
not as vulnerable as .Air Force people 
believe. Navy men still say no fast U. S. 
carrier was sunk bv land-based aircraft 
during the war; that submarine tor- 
pedoes accounted for the carriers lost, 
either directly or by crippling them for 
polishing off by carrier-based air attack. 
•And Navy believes it has impros-ed its 
anti-submarine tactio. 

Not even atomic bombs arc as dan- 

popuiarly believed. Nasy spokesmen 
say. Normal ship deploiniciit in a com- 
bat theater is sufficient to limit the de- 
structive power of the bomb to one or 
two ships, they explain. The atomic 
war era. the Navv believes, has helped 

Smaller atomic weapons can be car- 
ried by smaller planes. And with the 
possibility that the U.S. inav lose 
its bases abroad— oi not be permitted 
bv political considerations to use them 
for launching an atomic air strike-car- 
rict-based planes miglit be the only wav 
to push home an atomic attack. 

► ?5avy's View-Naval Aviation News, 
otficiaf publication on the Naty, sums 
up the thesis: "Botli aircr.ift carriers 
and strategic bombers have their uses 
and are necessary. Both should be al- 
lowed to continue their development 

[f the Navy’s arguments on the need 
of Naval aviation ace accepted, the 
Korean war furnishes exeelfent testi- 
mony for the second prcmisc-that 
Naval aviation has been neglected. 
Naval aircraft arc not In the ninning in 
"MiG Alley." 

The Douglas AD Sk\ raider is per- 
haps the best airplane in the world, 
pound for pound, for its task. The 
Chance Vought F4U Corsair is perhaps 
'till the fastest piston engine plane in 
the world. But present Nai'v jet figlitcrs 
are outclassed. 

Vice Admiral John II, Cassady, 
Deputv Chief of Naval Operations for 
•Air, told "U.S. News &• World Re- 
port" that 'Tlie MiG-15 is a sety short- 
range, very short endurance, strictly de- 
fensive interceptor” and that the Navy’s 
McDonnell F2H Banshee and Crum- 
iiiaii F9F Panther have twice the range 
and twice the endutanee of the MiG. 
Such statements duck the main point. 

The MiG was designed to be an in- 
terceptor and fulfills that job superblv. 
If the Navy ever expects to send bomb- 
ers over enemy territors', the escorting 
figlitcrs will bavc to w.ird off inter- 



The U. S. Navy has the world s best 
piston engine air force in a jet engine 


age- 

'I'lic imfottiiuate part i' that It isn t 
the Navy’s fault-at least not the fault 
of the present leaders of the Nav\ . 

► Revival Begins— When the late Adiii. 
-Sherman became Chief of Naval Oper- 
ations he quietly began to re-assert the 
Navy’s case with patience and political 
finesse. A Naval air arm that was sup- 
posed to be concentratiDg only on anti 
submarine measures began once more 
to make plans for a strong air striking 

Korea, in addition to removing the 
gags from flie mouths of Njvs officers. 
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removed some of the barriers to greater 
appropriations. Now Navy has in pro 
duction or nearing that stage a stable 
which will include some of world's fin- 
est jet aircraft; 

• Fighters. The Navy believes that no 
planes will be better for interceptor 
work than the Douglas I'HD Skyrai' 
and the Chance Vought F7U-3, botfi 
of roughly the same all-wing coiifigura- 
CiOT and designed for very rapid rate of 

In the escort class, flic McDonnell 
F31I Demon and North Ametican Ff-2 
variant of the F-86 should be as fast as 
any existing plane, and tlie Grumman 
F9F-6 Cougar only sliglitly slower. 

• Bombers- Tlie Douglas XA3D-1 at 
77,000 lb. will be the largest canier- 
based bomber and probably the fastest, 
with a top of 600-700 mph. It is so 
promising the .Air Force also is buying 
it under the designation RB-66, 

North American’s XA3J turboprop 
bomber will be another heavy carrier- 
based plane with long range, 

► Several Years .Away— Sen-ice use of 
most of these types is several years 
away. In addition to the long lead time 
in aircraft building, tlierc is tlie long 
construction period in carrier building, 
for planes such as the A3D are designed 
for the new Forrestal-class carrier. In 
the iiit-jiitime Navy must hope that 
qiiaiititv' can outweigh deficiencies in 
qualitv’. 

In strengthening its aviation since 
the outbreak of the Korean war, Navy 
has advanced closer to its goals than 
has the Air Force. Planned Navy 
strength is 16 carrier air groups, plus 
49 support and 30 Marine squadrons. 

At present, Navy has 14 carrier air 
groups. It will have 10,000 planes by 
junc of this year and reach its planned 
strength at the end of June, 1955- 
two years before US.AF reaches its goal 
of 14’ wings. 

So the earliest that one of America's 
military air services can be at full 
strength is 18 months from now. De 
fense Mobilizer Charles E. Wilson sev- 
eral times has said that not a single 
plane that was not in production be- 
fore the Korean war has seen action in 
that conflict. And that war is more than 
18 months old. 

On June 24, 1950, the Air Force and 
Naval aviation, as far as anyone could 
foresee, had years to get ready for war. 
Thc next day the North Koreans moved, 
and the get-ready time had been cut 

Tlic "ready” dates of June, 1953, and 
June, 1955, might be all right for wars 
of politically limited objectives such as 
the Korean conflict. The get-ready 
period for anything worse still depends 
on the potential aggressor’s estimate of 
the potency of the Strategic Air Com- 
mand, USAF.-W.K. 
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NATO: Too Little Money, Too Many Lands 



• If the U. S. wants Pact to work 
it must foot the bill, because 
Europe’s economy has no fat left. 

• Bill even money doesn’t solve 
all problems. You have to meld 
varied tongues and customs. 


Tlic spirit of NATO air power is 
willing, but its flesh is weak. 

The idealistic thinking which foniied 
the North .Atlantic Treaty Orgiiiiizutioii 
in tlie postwar years has suffered in 
translation to tangible progress. 

Contributing to this breakdown arc; 

• Lack of authority for N.ATO branches. 

• Lack of standardization of equipment. 

• Luck of money. 

But basically, it all boils down to tliis 
single theorem; 'Flic eoimtrics which 
need N.ATO most can least afford it. 

Anti there is a single corollary to that 
theoreiii; If the United States expects 
lielp from N.ATO in its policy of coii- 
laiiinieiK of Russia, it must coutimie to 
]iiug the gaps with money and materiel 
► No Strain-Lven tliougli our contri- 
bution to Mutual Defense Assistance 
Pact military aid tops every other coun- 
try s— either by dollars or by percentages 
—that particular spending does not ex- 
actly strain our national economy. But 
in England, France, Italy— right down 
the list of MDAP sighatories-even- 
dollar equivalent which goes to meet 
NATO militaiy commitments means 
lew luxuries (it there are any left in 
those countries), less consumer goods. 

There isn’t much hope of changing 
this condition, either. Primarily, our 
MDAP expenses are the premium on 
an insurance policy against external 
eomniimism. But internal eommun- 

weakciicd that it easily backslides into 
the Red way— also has to be considered. 
And tliat’s why we will have to make 
lip deficiencies which occur all along 
the line. That’s why our MDAP dol- 
lars go not only to thwart open Com- 
munist aggression, but to proeiit losing 
a country to Russia by default. 

► Other Weakness— Once you get awav 
from the financial ba.si.s for the weak- 
ness of NATO, you still have to con- 
sider the organization and activitv. .And 
a.s an organization, .N.ATO has little 
power other flian to aclvise. 

Wliat happens? Take the c-.isc of 
the British aircraft industry. NATO 
would like to see that industry c.xpaiid; 
the growth would liclp bolster Europe's 
air strength as well as British eeoiioim , 
But SIATO can recommend expan- 
sion ail it wants to. and get uowlicrt. 


Tlie biggest obstacles to that expan- 
sion ate housing and labor diration, 
both internal political i.ssucs wherein 
NATO has virtiiallv no infliieiiee-. 
►The Foreign Viinv-Thea ate still 
other difficulties within the organizai 
tion plan of NATO, from London. 
MeCraw-Hill World New-s bureau chid 
Nat McKitterick writes; 

"While NATO’s mililarv brass in 
Paris has been wrestling with the pcob- 
lems of integrating existing N.ATO air 
)>owct. the civilian high command in 
lanidon has been fnnibiing hadU with 
the probieni of integrating |)roduction 
)>lans for future NATO ait power. If 
is generally tnie that so f.ir all the steps 
taken in the direction of this integra- 
tion have been eompicteh mitside the 
stnieture of NA'l'O. 

".And as one Hurojjeaii official close 
to NATO air power matters coiii- 

w'c've got hold of. MTiat we liave^to do 
really does something,' ’ 


"At l,isbon last week NATO air- 
craft |>rodiiction officials docuiiionted 
the well-known fact that there is a vers 
serious gap betwron military require- 
ments and available production. U. S. 
officials complained that tliev base 
fiad S500 million for almost a year now 
to spenid on off-shore purchases of niili- 

Fiirojje. but they've only been*^able to 
s|)end $20 million. The British and 
others eompiained that NATO's linte- 
tablc for a force in-being by the end 
of 1954 means that as far as thev are 
eonexrrned, any aircraft that isn't in 
production now- isn’t going to do that 
force any good. TTicy want mote time. 

"Nofiodv who knows what goes on 
inside N.ATO’s Defense Production 
Board bclicscs tliat the o^anizatioii 
as it is now set up has anv chance of 
solving these problems. ' NATO is 
cursed with bsHug a purely advisors 
body when its work depends on hard 
and List govermiicntal decisions. It is 
fiiitlicr hamstning by conflicting siews. 
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"Tlic DPB and its vouugcr brother, 
tlic Finance & Hconomic Board in 
Paris, will probablv be merged into a 
group of committees responsible to the 
council. 

"This will increase the chances that 
the half-doicn experts of NATO’s Air- 
craft Production division will accom- 
plish something. 

"The question of timing is a long 
was’ from being solved, though, U. S. 
officials arc split among themselves over 
whether or not aid money should be 
sjient to prtscurc aircraft which won’t 
be available before 1955-56. Such a 
case is the British Blackburn & Gen- 
eral GAL 60 freighter not yet ordered 
by the RAF. NATO airmen want the 
freighter. Tire RAF want it. But there 
isn't any available capacity to build it 

“Should the U. S. spend money 
crpiipping new British capacitv for 
building the GAI. 60? 

"That kind of question involves de- 
ciding how long vou think rcamianicnt 
should go on. Some U. S. officials have 
given up entirely the idea of getting 
more aircraft in Kuropc for NATO. 
Said one liigh U. S. official. ‘We can 
produce ]>lancs faster and cheaper. 
A5'liy should wc spend money buying 
them in Euro)>c?’ " 

Below the orgaiiiziitional and pkm- 
iiiiig levels arc the working groups. In 
NATO, one of their jobs is to integrate 
the various national air forces into one 
effective unit which will be NATO air 
power, and not just a few addifiiin.il 
wings of the U. S. Air Force. 

I'his is no simple task. 

But to tackle it. there is a group of 
officers under US.AF I.t. Gcii. Lauriv 
Norstud at the licadquartcrs of Allied 
Air Forces. Central Europe iAAl'CEl. 
In Fontaiiicblcaii. France. 

► The ,V.\FCE View— And from tlicrc. 
Rosv llazelthio. McGniw-Hiil World 
News Paris bureau chief, writes: 

"If anyone thinks building an ait 
force to guard the NV'est is simply a 
matter of gathering together enough 
men and plants, he should talk with 
the officers at this headquarters of Al- 
lied Air Forces, Central Europe. 

“From Lt. Gen. Lautis Norstad, the 
Commandcr-in-Chicf. right on down 
they will tell you they aren’t worried 
so nuich about strength figures as they 
arc about how well AAFCE’s ait power 
can be applied against an enemy when 
the cards are down. 

“U. S. air planners in Europe point 
nut that in Korea. .American flyers 
have sooted a continuous and impres- 
sive string of victories over the Com- 
munists. even when they were outnum- 
bered 4 or 5 to 1. That, llicy say, is 
proof enough that air power is more a 
matter of tactics, training and especially 
"back-up. ” than of numbers. 

"But in an allied air force composed 


of squadrons from six or eight nations. 
the.se ate exactly the weakest i>oints. 
There arc bound to be serious and ex- 
tremely hard-to-handic differences in 
equipment, training, tactics, language 
and techniques in maintenance or com- 
immication, Add to these differences 
the handicaps that several democratic 
srstems must face in comparison with 
the total authority of a single dictator 
and you will have a measure of the 
task of building an Allied Ait Force 
under the NorUr Atlantic Treaty Or- 
ganization ca]>able of fulfilling its inis- 

"Ilcrc’s what they ate doing about 

"I. STRF.NGTII. Although they 
insist mete mmibers are not the heart of 
the problem, or even the most im- 
]iortant part of it, the AN'est’s air gen- 
erals recognize that the present ratio of 
estimated Russian and actual Western 
air strciigtli is all out of proportiun. 
,\AFCF. won’t say how many planes 
the West could put in the ait to meet 
Russia's 8,000, But in Operation 
Cirru.s last September— the biggest 
\Vcstem air maneuver np to that time 
—something over 1,000 .Allied planes 
were airborne at one time or another. 

"niat’s just not cnoitgh. The West 
must at least double its strength in 
planes and trained men this year. Good 
progress here is being made. Training 
programs stqsjied up after Korea arc 
turning out the iicccssarv skilled air- 
men. .And thanks to MOAP. .American 
F-8-Ts now arc flowing into Europe in 
substantial numbers. Nearly all NAl'O 
nations have some, and arc getting mute 
icgularlv, 

"II. AIRFIFLn.S. Ibe airfield con- 
struction program in Western Euroiic is 
lading seriously. Some airfields have 
been built and |>ut in o|ierBtion. Still 
more are under conslmction, But there 
arc not enough to match the Russian 
network of airfields in Eastern Europe 
or to give the .Allied Air Forces the 
flexibility required. 

‘‘'I'hctc arc several reasons for this. 
One is the difficulty a politically weak 
government— as in France- has in forc- 
ing farmers off their land to provide 
airfield sites. 

"Another is the difficulty and ex- 
pense of building new airfields or ex- 
jsanding existing fields in the crowded 
areas of Northern France, Belgium and 
Holland. In several instances AAFCE 
has had to accept less desirable sites for 
fields because the more desirable loca- 
tions would have meant bulldozing too 
luanv homes or redirecting some main 
highwav or railroad. 

"A third is finance. Particularly in 
France, the government just can't 
scrape together enough money to carry 
the French share of an airfield build- 
ing program on the scale .AAF'CE and 
EUsenliower believe is necessary. 


III. GOMMUNICATIONS. Land- 
lines used in Cirrus totaled 55,000 mi. 
—still they were barely adequate. Most 
of them, too, were merely hired for a 
H'cek from civilian operating compan- 

“Work on a military landline net- 
work is going forward and will be in 
condition to provide considerable re- 
lief from dependence on civilian lines 
before the end of the vear, Progress also 
is being made at ironing out the dif- 
ficulties of language and the inter-con- 
nection of various national types of 
teleprinters and other equipment. 

“I\’, S’l'ANOARDlZAI'lON. An 
essential if the <VUied -Air Forces ate 
to have anything like the neccssarv flex- 
ibilitv' is an arrangement that would 
allow any .Allied plane to land on any 
.Allied airfield and get fuel or first-line 
maintenance. But look at the compli- 
cations, 

"AAFCE uses four different types of 
fighter planes— the F-84, F-86, Vampire 
and Meteor. Take the F-84 as an ex- 
ample. It lequites a general mainte- 
nance kit of 85 diffeient tools. In addi- 
tion, 50 more tools of a specialized 
nature and 35 various machines arc 
needed for more complicated rc)>air 

" I'o maintain competent mechanics 
and adequate repair equipment for ev- 
ery type of .Allied plane at every Allied 
airfield would be a tremendously ex- 
|>cnsive business. But a lot can he ac- 
complished at little cost, 

“Starting with the four generally 
used fighter planes, experts are work- 
ing to put together one consolidated 
tool kit which will contain everything 
needed to administer first and second 
echelon maintenance to anv of the 

"W ORG.ANI’/..VnON. In otgaui- 
z.iitioii and tactical doctrine. .Allied .Ait 
F’crccs have profited considerably from 
the cxjrericncc in Korea. They arc or- 
ganized pretty much on the pattern 
that proved successful in Korea. .And a 
coirsidcrablc number of officers vv'ith 
Korean cx|>cricncc have been assigned 
to Europe. 

"Lt. Gen. Norstad, Cuiiimanding .Air 
General for the central sector, has re- 
sjronsibility extending over the area 
from the base of Denmark to the Al|>s. 
Ills command is divided between tvv'o 
tactical air forces— the 2nd .Allied Tacti- 
cal Air Force under .Air Marshal Sir 
Robert M. Foster in the North and the 
4th .Allied Tactical .Air Force under 
Maj. Gen. Dean C. Sbelher in the 
southern half of the central sector. 

“Behind the tactical air forces arc tire 
air defense organizations of France. 
Belgium, the Nctlrcrlands and Great 
Britain. I’hcsc organizations are in 
good operating condition with equip- 
ment in place and well-designed under- 
ground operations centers." 


AVIATION WEEK, febiuotr 25, 1952 


MANUFACTURING 


Estimated Aircraft Production, 1951 



NUMBCn 

AIRFUAME WEIOHT, 

VALUE 'SALESi. 
MILLION S 

NUMBER 

WEIGHT VALUE- 


Mi. P«. T„„„, 



T"""'- 

Mi,. 


.... 

™Lb, Mil. 5 


m ^ la 


i 

s 

..j 

IJ 'll 
i.i ^ 

li 

1; f - 
It ! - 
It ii “• 

TOTAL . 

i.soa. , Z.4M ira. 

MOO*. 

2.000 


l.B*. 

13 0 57 0 

7.070. 

U.OOO. 3.00Cb 


Strin ilM. MitD, U4SE. 




How to Measure Air Power by Statistics 


By Rudolf Moilley 

There arc quite a few statistical ba- 
bies in this issue and (his writer is 
responsible for some of them. It is. 
therefore, only fair to give the reader 
an idea boss right or wrong these 
figures may be. how they were arrived 
at and how they inigtit be used— and 
misused. 


riic most important fact on airemft 
production statistics today is tliat they 
liavc been put bcliind an iron curtain 
Ilf security. The wisdom of this action 
is highly debatable, but this is not the 
point at issue here. What wc have to 
deal with is the fact that vve are now- 
in the second year in which no official 
data on militarv production have been 
published. 


lire fiirtiicr wc move away from the 
last fixed points, established by the best 
methods of mcasurcniciit available to 
us. the larger the margin of possible 
error gets. Some of the dafii estimated 
hv the writer may. therefore, be quite 
a bit off the mark. How far off, we’ll 
only be able to tell when the curtaiir 
is lifted again and wc shall be able to 
go hack and compare the fads with the 
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uliicli lie publislied here, 
"nierc arc some indications that the 
military will release data after a cer- 
tain time lag has occurred. Originally 
it liad been hoped that this lag would 
not exceed six months and it is very 
hard to see any valid reason why it 
siiould extend h«yond a year. 

,U present the svritcr feels fairly cer- 
tain that the margin of error in the 
tablev in this issue will rarely exceed 
10^-upwards or downwards. It may 
be important to state that the writer 
li.ns had no access to any current classi- 
fied production statistics of any kind in 
making up his estimates and has not 
checked them with anybodv who has. 

XVitli this preliminary warning, we 
may now enter bcliind the iron cur- 
tain and introduce the leading charac- 
ters in the cast. As we shall see. they 
are all very complex personalities who 
hide mans strains and weaknesses be- 
liiiid a sceminglv simple and open ex- 


Number of Units 

B\' now. most students of the sub- 
ject ate aware tliat "number” of air- 
planes is a very poor measuring stick of 
production or fleet strength, fiie rea- 
son for this is that wlicn units alone are 
used, one 1000-lb. liaison plane counts 
just as much as a 100,000-lb. bomber, 
hs rimes when the general composition 
of production remains the sanre-that 
means wlicn the proportion of personal 
pkuies. transports, figliters. bombers, 
etc., is fixed— the error mas' not be too 

Bict ill times like these when the 
general composition of production must 
be shifting rapidly, the number of units 
produced becomes more or less mean- 
ingless if detailed breakdowns of tvpcs 

In the cii'il field we find a reduction 
ill the mimber of personal planes 


•Airframe Weight 
Protiuced 
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(which wx'igli little) produced, but no 
comparable reduction in the production 
of transports (which are fairly heavy). 

► No Indication— In the military field' wc 
may assume an increase in the number 
of trainers produced as the size of tlic 
.\ir l^orces increases, llic shift in stra- 
tegic concepts and the rate of desclop- 
iiient of different types of niililim air- 
craft seems to indicate that in tlie Ait 
l'‘orce the relatisc position of tliehombet 
has been weakened to the ads’antaee of 
botli figliters and trainers. The tieli- 
eoptcr, too. is probably beginning to 
show up in relarivelv greater numbers. 

llic indicated inctease of >0% m 
the iiuoibet of military .lircraft pro- 
duced is. therefore, not tnilv indicative 
of the increase in military strength 
while the decrease of about in the 
number of civil aircraft is in no way 
indicative of the decline in civil pro- 
duction. 

Airframe Weight 

To overcome the shortcomings of 
incastirement by number of units, the 
concept of “airframe weight” was de- 
veloped in the 19-fOs. Here’s the iiiili- 
tarv effcctiseness of the airplane for its 
assigned task and the effort which goes 
into its production is measured in a 
much mote realistic fashion. 

► One Up, One Down-Yet, it should 
be pointed out that "one pound of air- 
frame weight" is as little a fixed unit 
of measurement as "one dollar” is a 
fixed measurement of value. While the 
dollar is undergoing a constant decrease 
In value as the inflationary process de- 
s'clops, so the pound of airframe weight 
IS undergoing a constant increase in 
"valiie” as engineers and scientist'- 
strive constantly to get more power, 
mote speed, mote load, more altitude 
nut of less and less weight. 

This is true in spite of the fact that 
until recently the average airframe 
weiglit per military plane has gone up. 
If went up at a much slower rate than 
the increase in efficiency. It is unfor- 
tiiiutc that this increase in efficiency 
i-.in not be measured with a measuring 
stick as simple a.s that of "airframe 
weight." 

It appears to the writer tliat. if such 
<1 new measuring stick could be found. 
,1 lot of the alarm about the increase 
in cost per airframe weight would evap- 
orate. The cost per pound naturally 
goes up rapidly when we measure some- 
thing that is subject to a deflationary 
process (the pound of airframe weight) 
with a measuring stick undergoing an 
inflationan- process (the dollar). 

In the table on average airframe 
weight of military aircraft wc have esti- 
mated a reduction in as'crage sveight 
fur fhc first time in many years. This le- 
\crsal. which sve assume to have taken 
pl.icc. is due to the different "mix" 
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whicli ssc think has bikcii place. With 
more trainers, fighters, liaison planes, 
and helicopters produced, we slioiild 
not be surprised to learn that the de- 
crease in aveta|e weiglit had bccii^ even 

million lb. of military airframe 
sveight produced in 1951 would have 
to be reduced correspondingly. 

Sales 

If "numbers” are a poor measuring 
stick and "airframe iveight” has its 
sliortcomings, “sales” is the most mis- 
leading of all the means used to meas- 
ure activity in the indiistrv. 

This is not onh due to tlic decrease 
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in tlic putcliasing po«-er of the dollar. 
It due to a much larger c.stent to 
the complexitr' and length of the air- 
craft production process. 

► No Sale-Let us take an example to 
illustrate this point. company gets 
an order for 100 heavy bombers, it be- 
gins work on them immediately. Let 
us say that it delivers no planes in the 
first year, 10 in the second year, 80 in 
the third year, and the final 10 in the 
fourth year after the order placed. 


When were the planes sold? One 
could say that thev were "sold" at the 
time the order was placcd-that is in 
the first )eat. But often the definite 
contract is signed six months after the 
order is placed, or even later. In the 
meantime, the mamifacturer operates 
on a “Letter of Intent." 

Maybe we should say that the planes 
were "sold" when the firm contract 
was signed-say in the second year? 
But both tliese interpretations make 


little sense; the military will make only 
partial payments while production is in 
process and what sense does it make to 
a-port a "sale" when most of the work 
hasn't been done, when the final 
amount of the "sale" is subject to 
change orders, renegotiation, redeter- 
mination, etc? 

'I'hinking thus, a manufacturer may 
decide that the planes arc "sold" when 
iCoutinncd on p. 58; additional charts 
on p. 57.) 
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UNUSUAL OPPORTUNITIES 
. AVAILABLE FOR... 

aircraft structuras desigii 
^ engineers 

rrj^tuel controls design 
B and development engineers 

im~ test facility design engineers 
eomliustion development 
engineers , 


A better place to live-California. 
A better place to work— Marquardt, 
with long range development and 
production contracts for U.S. Govt 
and leadingalrframemarmfacturerst 





precision machined for 
JIGS, FIXTURES, TABLES, FORM BLOCKS, 
MASTER TOOLING, DIES, etc. 

Light, easy to handle, high machineability 


standard plate sizes; 48" 
x96",48"x 144". Bar sizes 
up to 8"x 12' (machined 4 
sides). Larger and smatier 
sizes to order. 


High stability 
lew co-efficient of 
expansion 
Fine grain structure 
Tensile strength 20,000 
to 30,000 P.S.I. 
Elongation Vi% to 1 
in 2 inches. 
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SPECIUISTS IN CAST ALUMINUM TODLINB PLATE AND ALUMINUM MACHININB 



each one is delivered. Instead of one 
"sale” in the 6rst— or sccond-yair, he 
will thus report 10 sales in the second, 
SO in the uiiid, and 10 in the fourth 
year. 

Actually, many companies don't fol- 
low any one of these alternatives, but 
use a method which reports a "sale” 
only when an entire contract lias been 
completed; in our case this would be in 
in the fourth year. 

I'he above is only an illustration; the 
actual situation is very much more com- 
plez. 

► Compromise— The Census Bureau, 
which interprets an aircraft sale as “that 
portion of orders that have passed 
throuph the sales account,” rightly 
desparrs of any chance of measuring the 
value of aircraft "sold” during one year. 
All it measures in tire monthly Plant 
Reports is the number and value of 
civil aircraft shipments made during the 
month, regardless of when all or part of 
tire production process took place or 
when these planes were "sold.’*^ 

In the Census of Manufacturers it 
measures the value added by manufac- 
ture during the year without tying it to 
the shipments made during the year or 
to the "sales.” 

Thus it may be possible for one plant 
with thousands of workers to “sell'’ 
nothing in a whole year— when no ship- 
ments are made which this plant classi- 
Ses as sales— and it is also possible for 
a plant that was idle for most of a 
ri-ur to har’e enormous "srrtes”— if the 
last item of a large production order 
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Fastener Problem 
of the Month 

^'ibralion•proof Locking for Castellated Nut Febraaiy. 1952 


PROBI.FM: The presence of oil. 
space limitations and temperature 
considerations made it necessary for 
llaniilton StJiidard Dir ision. United 
Aircraft Corporation, to use a castel- 
lated nut to retain a drive gear on a 
liigli pressure pump shaft. Cotter pins 
were used to lock tlie nut — but \ ibra- 
tion caused several kx.'king pin fail- 
ures, Broken cotters and snbsctincnt 
loosening of the pump drive gear 
could not be tolerated — a more satis- 
factory locking device had to be found. 



SOLUTIONrllamilton 
Standard engineers decided 
to use self-locking Rollpins, 
the pressed-fit pins with 
chamfered ends. Rollpins 
lit flush, with no exposed 
ends. They acre found to 
be s'ibration-proof. because 
of the constant pressure 
they exert against the hole 
nilton Standard's testing disclosed that Rollpins were far 
IS — and subsequent service experience has borne 


YOU nun- be able to use Rollpins 
in a similar application — or to re- 
place rivets or set screws ... to pin 
or key gears, pulleys ... as locating 
dowels or shafts, or in many other 
ways. Rollpins genietally do pinning 
jobs faster and reduce assembly costs. 
W'ritc ESN.\ for complete informa- 
tion and a free sample assortment of 
Rollpins — or send your fastening 
problem direct to F.SN’A engineers. 
Ivlastic Stop Nut Corporation of 
.America. 2510 Vauxhall Road, 
Union, N. J. Dept, R3-225. 
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was delivered during that year and the 
entire order passed through the sales 
account at that time. 

► Other Factors— For those who haven’t 
been able to follow the intricacies of all 
these processes, it is sufficient to say 
that sales figures liavc little meaning in 
the aircraft industry— except for those 
who know a lot of other factors that 
reail)' give them meaning. These other 
factors are total backlog, percentage of 
completion of orders, deliveries, ac- 
counting procedures in use by the 

As an aggregate of all plants, "sales" 
figures do, to a large extent, indicate a 

As a final warning, let us add that 
''sales" as reported by the industry and 
"expenditures" for procurement of air- 
craft as reported by the military and 
the Federal Budget clo not need to have 
any relation with each other. This 
strange phenomenon is due to the fact 
that ‘‘expenditures" by the military 
may be for partial payments which do 
not appear as ‘sales’’ in the industry's 

Floor Space 

Wliile ’‘numbers" and "airframe 
weight" produced and “sales" are indi- 
cators of actual production, floor space 
to a large extent is an indicator or ca- 
pacity to produce. 

At the peak of World War II, for 
instance, the overall production pet 
square foot per year was about 9 1b. of 
airframe weight. 

I’his would mean tliat today’s floor 
space might potentially support an air- 
craft production of 720 million lb. We 
almost certainly produced less than 60 
million in 1951. 

► No Assumption— It would be a mis- 
take to assume that the availability of so 
much floor space is an indication that 
we have enough Boor space of the right 
kind and that this floor space would 
make it possible to go into full-time war 
piadnction ovemiglit if necessary. 

Moor space is important, but ma- 
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because we gave molecules nervous breakdowns 


Blades on the compressors of jet engines stand up 
longer in severe service, last many more service- 
hours than they used to . . . 



JET DIVISION 


<Ihoinpson Ftoducts,Inc. 


At Thompson, we devised ways to crowd hundreds 
of service-hours into a few test-hours on our fatigue- 
testing machine. Blades are vibrated until the mole- 
cules can’t take it any longer . . . and the blade cracks. 
Thompson metallurgists and designers keep work- 
ing at ways to make the blades last a few more hours 
on this testing machine , . . knowing that a few extra 
hours there means, a few hundred extra hours for the 
jet compressor in the air. 

What we know, and are learning, about metals and 
tbe design of parts can probably be valuable to you. 
We’d like to discuss your problems and our knowl- 
edge and facilities. 
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cliinc tools. pro[5crly skilled personnel 
and material are more important. In 
an emergency, u’e shall be fortunate to 
have as much plant capacity as we have; 
it will save some valuable time. But 
it is only one of the many factors that 
have to be brought together to permit 
peak production. 

Employment 

The employment figures used in this 
issue are in the process of rc\'ision. The 
entrance of new prime cantmetors into 
aircraft production is not fully repre- 
sented in these figures and during 
1952 a single, more complete saies of 
figures publislicd by the Bureau of 
I-abor Stab'stics should replace the two 
scries presently published. 

In the peak year of World War II, 
airframe weight produced per worker 
(adjusted for subcontracting) exceeded 
1,000 lb. During 1951, even if we do 
not make any deductions for subcon- 
tracting, the output was undoubtedly 
below 200 lb. 

When floor space now being readied 
is brought into use and machines, ma- 
terials and components for quantitv 
production become available, output 
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Exide means battery dependability. It means power and 
capacity equal to every need — in normal service, in emer- 
gencies. Exide batteries respond instantly when needed, 
absorb heavy power loads momentarily, deliver top perform- 
ance, flight after flight, year after year. 

With Exide dependability you get assurance of long battery 
life, low cost maintenance, all-round battery economy . . . 
and safety. For Exide Aircraft Batteries are a development 
of continuous research-engineering that keeps steady pace 
with aviation’s increasing battery needs. 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 2 
Exide Batteries of Canada, Limited, Toronto 
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Constiiiiption of 
Selected Materials 
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per worker should go up quickly. It is 
difficult to forecast just wlien, in 1952, 
this upward swing will start. 

Increase in employment has been 
continuous during 1951 hut at n de- 
creasing rate. This writer is doubtful if, 
even after further increase and revision 
of employment reporting, the total em 
plojincnt of all prime contractors will 
exceed 750,000 hv the end of 1952. 


For accurote, dependable aircraft temperature measuring equipment 
—Specify Thermo Electric and be assured of rellobility. 

SEND FOR CATALOG SECTION 12-C 

Thermo Electric Co. 9nc 


The Links 

The quick analysis given above should 
be enough of a warning to make any 
armchair production expert approach 
aircraft production forecasting with 
much trepidation. 

As a final warning, it should be re- 
membered that in spite of all ratios 
and past experiences described in here, 
effective output of military aircraft will 
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For 20 years the name Link has represented leadership in 
instrument flight training on the ground. 

With the coming of the electronic age, it is natural that 
Link should lead the way with new type jet trainers and 
flight simulators. 

Forerunner of a brand-new family of "LINKTRONIC” 
Trainers is the above mode! Cl lA — the first jet trainer to 
be produced for both the Air Force and Navy. Other Links 
now being developed for military use include the B-47B 
and F-89C simulators. 

First in flight training 20 years ago, Link is still first today. 
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NEW U.S.A. RECORD 

OiSTANCQ-^CONOMY FUGHT! 



Paris' 12-hour— 1220>mile flight sets new N.A.A.— 
Class C— 1A mark 


I N SETTiNC this new record for aircraft of less than 
1102 lbs. gross weight. Bob Paris relied heavily 
on dependable engine performance.. .perform- 
ance which kept him aloft ticking off mile after 
mile for over 12 hours . . . performance made pos- 
sible by Flying Red Horse products — Mobiloil 
Aero and Mobilgas Aircraft. 


In accomplishing this flight he not only turned 
in a record for distance but established economy 
figures hard to beat. He averaged 3.12 gallons 
per hour— required no makeup oil for the entire 
round trip. 

Set your plane down on a Flying Red Horse 
field for economy and top-flight performance. 


WHY ACCEPT 
ANYTHING LESS? 



SOCONT.VACUUM OaCOMUNT. INC., end AffilloOii MAONOIIA PETIOLEUM COMPANY. GENEIAl PSTHOIEUM COBPOIA1ION 
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Personal Aircraft 
Shipments — 1 951 



Propellers Produced 



only be as high as tlic output of the 
ntiikest link in an incredibly complex 
chain of links. All the floor space, plus 
.ill the machine tools, phis all the uurk- 
ers, plus all the material will not help 
us fight a war if one single essential 
component is lacking. 

■And if the experience of 1951 is 
worth anything, it should serve as a 
sound warning that the number of weak 
links was large enough to confound all 
the schedules which were gotten up bv 
the experts. ' | 
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Growth of Research Feeds Industry 

• Government supplies the money, industry supplies the manpower. 
But neither is unlimited. 

• Further expansion may be slowed by shortage of scientists and 
engineers, and by inflation. 


By Kcnnelli S. Colnifn 
ami Robert Zalkin" 

Our standard of living in time of 
peace and our national security in 
time of war depend in large measure 
upon the nation’s progress in scientific 
research and development. 

Tlirougli research, new facts, tech- 
niques and physical laws arc uncovered. 

Through development, these arc ap- 
plied to the aeation of new or im- 
proved materials or methods. 

As in many other fields which con- 
tribute vitally to the civilian economy, 
the growth of research and develop- 
ment has occoned largely as a result of 
war and the threat of war. 

World War II was the first war in 
liistory to be affected decisively by 
weapons unknown at the outbreak of 
hostilities. This fact provided the im- 
petus which has lifted research and 
development from the role of an im- 
portant but rather obscure activity to 
that of a vigorous and expanding in- 
dustry. The present emergency has 
again increased the level of research and 
development to a new ^k. 

► The Growth— Researen eicpenditures 
(development will be included as a 
part of ''research” hereafter) are a small 
but increasing portion of the total na- 
tional income. They now comprise 
almost 1% of the total. The actual 
amount spent on research more than 



doubled in the decade of the 1930's and 
tripled again in the following decade. 

It may be conservatively estimated 
that the nation’s research expenditure 
will total $3 billion in 1952, of which 
about one-sixth will be spent in the 
field of aircraft. This means that more 
than S20 will be spent for each per- 
son in the United States on research 
and deielopment. 

Much of this expansion in research 
c.vpenditiires, howeier, reflects the de- 
creasing value of the dollar. A truer 
measure of the growth of research is 
scientific manpower. When the num- 
ber of engineers and scientists engaged 
in research and development is exam- 
ined, it is noted that while growth 
has been continuous and fairly rapid 
in the last decade, personnel expansion 
has been only half as rapid as the in- 
crease in expenditures. This disparity 
is particularly evident in the period 
1945-1947, when the large increase in 
expenditures was due almost entirely to 
inflationary pressures. 

► TTie Manpower— One-fifth to one- 
fourth of the nation’s engineers and 
scientists ate engaged in research. At 
the present time, for example, about 
40% of the 185,000 scientists and 15% 
of the 41 5,000 engineers in the nation 
are working in research. There is a 
trend, however, toward increased use 
of engineers in research work. 

About 60% of the nation’s research 
engineers and research scientists are em- 
ployed by industrial organizations. 
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about 20% by universities. More than 
15,000 engineers and scientists are en- 
gaged on aviation icscaicb and develop- 
ment, and most of them in industry. 

Whilc industrial organizations have 
increased their research staffs steadily 
for the past two decades, the major 
expansion in government research 
staffs has occurred during wartime, and 
university research staffs have increased 
primarily in times of peace. Future ex- 
pansion of the nation’s research popu- 
lation mav be seriously affected 1^ the 
increasingly ses'ere shortage of engi- 
neers and scientists. 

► The Money— While industries and 
universities employ mote than three- 
fourths of the nation’s research engi- 
neers and research scientists, the fed- 
eral government is one of the major 
providers of research funds. Prior to 
World War II. the federal govern- 
ment expressed relatively little interest 
in research, and industry financed the 
bulk of the nation’s program. By the 
peak of the war, however, almost 70% 
of the country's research funds were 
provided by federal agencies. 

Fcdaal expenditures declined in the 
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immediate pubt»'nr period. But in- 
dustrial organizations, anxious to meet 
poshvar competition, expanded their 
imn programs so tliat total actisity 
reached a new peak. In 1946 and 
1947. more than half of the national 
program was financed by private indus- 
try. 

Federal expenditures again mush- 
roomed after the invasion of South 
Korea. At the present time, more than 
half of the research engineers and 
research scientists in the nation arc 
facing paid directly and indirectly hy 
rarious departments of the federal gov- 

Industrial organizations cany an iin- 
]jortant portion of the federal govcni- 
nicnt research programs. Most of this 
contract work is performed for tlie 
Department of Defense and the Atomic 
F.ncrgy Commission in the fields of air- 
craft, electronics and chemistry. About 
one-half of the Department of Defense 
ptogtam is for research and dcveloj)- 
nicnt in aircraft and guided missiles. 
Of the ten largest research and devcl- 
ojjment contractors of the Department 
of Defense in fiscal 1950. eight were 
aircraft firms. 

Because of the size of the defeii.sc 
research program, it is in these three 
fields that the shortage of engineers and 
.scientists is likely to be felt most sc- 
serely. Since 1949, approximately one 
half of the federal program has been 
performed in government laboratories. 
► Basic Research— Colleges and univer- 
sities perform most of the nation's basic 
research. Prior to World War II, this 
program was largely supported by the 
universities themselves, and to a 
smaller degree by indirstry and by 
foundations. However, since W'orld 
War II, the federal gosernment has 
supported a large portion of the univer- 
sity program. 

In 1952, for example, the Depart- 
ment of Defense alone will spend more 
than $60 million for basic research, al 
most all of which will be performed 
at colleges and universities. Since the 
Department of Defense now supports 
mote than two-fifths of the nation s re- 
search and development effort, it is of 
interest to note that a policy statement 
of the Reseaicli anci Development 
Board provides that at least 6% of the 
as'erage of Department of Defense 
budgets for the previous five years must 
be spent annually for the purpose of 
basic rcsearch- 

Although the estimates of the mag- 
nitude of research expenditures are 
higher than fhose currently available, 
they ate nonetheless conservative, be- 
cause of the difficulty of uncovering 
research and development programs 
that are included as integral portions 
of production programs and other 
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CENTRAL STATION HEATING PACKAGE 


Now wHh more BTU per pound 
at le» cost than any other 
Aircroft Heating System 


Only South Wind Combines All These 
^ Advantages in Aircraft Central Heating 
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GUIDED MISSILES 


Push-Button Era Is Approaching 

• And new concepts for use of guided missiles for all the services 
have resulted in many designs and sizes. 

• But secrecy surrounds progress now; later a new military service 
will be needed for best utilization of weapons. 


By David A. Amlcrtou 

I'dr more than just another artillerv 
piece, or another bornber, the guided 
missile is at once a new weapon— and 
j new concept in warfare. 

In its planning and building— even at 
this stage more complex than those re- 
quited by the atomic bomb— the missile 
promises new engines of war which no 
longer are hampered by human fraility. 

From these first faltering steps 
towards push-button warfare will come 
deadly assault weapons tomorrow. 


The Past 

There always have been guided mis- 
siles of sorts. The first was a roclc, 
chosen because it was about the right 
size and weight, hurled in the general 
direction of an enemy with intent to 
kill. The rock had the proper shape to 
do the job, its impact was lethal, it 
cmplovcd initial guidance and it was 
expendable. 

Through the centuries since then, 
the job of the weapons man has been 
to develop that rock and to endow it 
with a low level of intelligence so that 
it will seek and pursue its enemy. 

Now we have just about reached the 
stage where we can build a low-order 
automaton with a one-track mind and 
condition it to hunt, intercept and kill. 

The greatest argument for such a 
mechanism is based largely on emo- 
tional appeal, lire missile replaces a 
certain number of men whose lives 
would otherwise be in jeopardy. 

But the conduct of warfare is not 
property concerned with emotions. Ob- 
jectivelv a guided missile should be 
used where it can do the best job for 
the least cost. In other words, it should 
have a Irigh overall efficiency, if you 
think of efficiency simply as what you 
get out compared to what you have to 

\Ve liave considered tlie jobs of the 
guided missile before. Current designs 
in the United Stntes-and probably in 
all countries with any missile programs 
-fall into three general weapons cate- 

• long-range bombardment, which is 
the classic employment of the missile 


and the one which immediately conies 
to mind. From inception to target de- 
struction, long-distance missile offen- 
sives can cost from one-tenth to one- 
quarter the amount of the equivalent 
bomber offensive. 

• Anti-aircraft interception, which may 
be the most important current applica- 
tion of the guided missile. Ever since 
there have been aircraft, there have been 
anti-aircraft weapons-thc specialized 
artillery piece and the specialized air- 

During the intervening years these 
two weapons have been approaching a 
compromise aircraft killer. Visual aim- 
ing of artillery has been replaced by 
complicated direction-finding equip- 
ment and radar gun-laying; the aircraft 
has been increasingly a piloted pro- 
jectile, partly guided from ground in- 
telligence. The guided missile is at 
once the compromise and the ultimate 

• Aircraft armament, which may solve 
the problem of jet-to-jet combat- The 
air-to-air missile can be carried aloft on 
fighters and directed against the tough- 
est hide the enemy can use to sheath 
his bombers- Homing devices inde- 
pendent of pilot skill, a blast warhead 
and proximity fuse point toward a high 
kill probability. And the total weight 
of launchers plus a handful of missiles 
would be less than the necessary can- 
non, shells and equipment to guarantee 
the same number of kills 

In these three categories, tlie United 
States is gathering strength. 

But it took a long time, and an in- 
dustry depression before this came 

► Postwar Progress- In the golden days 
of the 1946 bMm in aircraft, the mis- 
sile act was the one that everybody 
wanted to get in. And get in they did— 
all the aircraft companies, the accessory 
people, the universities, the automotive 
people with aircraft tools and skilled 
labor on hand— everybody got some kind 
of a missile contract. 

Dozens of design studies were car- 
ried out on paper; these were all duly 
reported in multicolored brochures, ani- 
mated cartoons, working models and 
color movies. 

And in spite of all this frivolity, 
much good came out of this mad pro- 
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search and Development Board wothed 
long hours, cutting and pruning-some- 
eimcs gently, sometimes with an ax— 
and the missile family tree began to 
take shape. 

The Present 

So now it’s 1952, and we've got an 
im’cntorv to take. And these are some 
of the models we’ll be stocking this sea- 

• Terrier, for anti-aircraft defense. Tliis 
is one of the Bumblebee series of ship- 
based guided missiles developed by the 
Applied Physics Laboratory, fohns Hop- 
kins University and associated contrac- 
tors for Navy’s BuOtd, Soon to go 
into large-scale prodnetion at Convair’s 
nenv Pomona, Calif, plant. Terrier is 
slated for fleet use during the next few 

• Sparrow, for aircraft armament. This 
is a tiny air-to-air missile under the 
aegis of Sperry Gyroscope Corp. and 
sponsored bv the Navy’s BuAer. Pro- 
duction of this missile is to be handled 
b\- Spcrr\’’s new plant at Bristol, Tenn. 
Sixirrow’is intended for fighter use 
against boinbets. not against other mis- 
siles. Douglas Aircraft also is building 
the Sparrow under subcontract. 

• Nike, for anti-aircraft defense. Spoit- 
sored by U. S. Army Ordnance, this is 
a joint' development program by Bell 
Tclcpliono Laboratories (avionic gear) 
and Douglas Aircraft Corp. (airframe 
and aerodynamics). Nike has a solid- 
pro^cllant booster and a liquid-fuel 

These three were the first missiles to 
be scheduled into production after the 
.appointment of K. T . Keller as director 
of the Office of Guided Missiles- 

But there are more than these three 
items for opcit stock in the coming 
seasons. In other mission categories, we 

• Matador, for medium-range boinbard- 
mcnit. Tills has been designed and 
built by the Glenn L. Martin Co. for 
the Air Force. (Incidentally the AF in- 
sists on calling this a bomber and giv- 
ing it the designation of B-61; thus the 
.-kF officially has no guided missiles.) 
Depending on the worth of the guid- 
ance system— about which very little 
has been said and there have been no 
clihnis for phenomenal accuracy— Mata- 
dor could be an operational missile in a 
brief period of time following the cur- 
rent sltakedown service tests. 

• Snark, for long-range bombardment. 
Designed and built by Northrop Air- 
craft, Inc. for the AF, Snark is a tailless 
sweptwing turbojet aircraft. AF re- 
cently forced an eleventh-hour cancel- 
lation of a report on Snark, which was 
to have been presented by four North- 
rop engineers at the recent annual 
Society of -Automotive Knginvers meet- 


gram. It pointed up many wrong 
answers; it underscored many right 
ones. And it created a pool of technical 
manpower which had sonic experience 
on just about every kind of missile. 

One of the best things that ever hap- 
pened in our missile program was this 
magnificent confusion of no Master 
Plan. 

And then came the great aviation de- 
pression of 1947. Money was harder 
and harder to get; missiles take lots of 
inonev. So projects fell by the wavsidc. 
One by one the fanev brochures turned 
into mimeographed final reports, close- 
outs of engineering results and data. 

■And this was another good thing, be- 


cause it forced the services to stop grab- 
bing and to formulate a Master Plan, 
integrated into the needs of the United 
States as a whole, and coordinated be- 
tvveen the services. 

► Division of I.abor— Without much 
grousing-and incidentally without set- 
tling the question whctliet long-range 
bombardment was the job of artillery 
(therefore Army or Navy Ordnance) or 
aircraft (therefore Ait Force or Naval 
air)— the services took and gave to the 
eventual compromise. 

Coordinating groups, working groups 
and panels were formed with all services 
and civilian agencies represented. The 
Guided \fissilcs Committee of the Re- 
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Unexcelled engineering . . . 
basic factor in superior performance 

In both size and know-how ouc engineering department has 
undergone remarkable growth during the past 26 years. 

More than a guaifei century ago, Cleveland Pneumatic developed 
the /irst air-hydraulic landing gear. The present design staff, 
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fully competent to meet all engiiveering problems. 

Engineering know-how gained through long and specialized 
experience is the keystone of Cleveland Pneumatic leadership 
in landing gear. 
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This could be a tipoS on Snack's 
importance. 

• Hermes, for shoit-range bombard- 
ment. Hermes is an Army Ordnance 
project with the General Electric Co. as 

E rime contractor. The project has 
road objectives which included V-2 
firings as well as basic research on 
rocket powerplants and fuels. Prospec- 
tive outcome; A series of artillery-type 
missiles in the short- to medium-range 
cat^ory. 

• Loki, for antr-aircraft defense. This 
also is an Army Ordnance contract with 
Bendix. Loki, reported to be a barrage- 
type of weapon (medium accuracy, low 
cost, high rate-of-fire), will be produced 
at a new Indiana site by Bendix. 

• Rascal, for aircraft armament Super- 
sonic and rocket-propelled. Rascal is 
one of Bell’s two missiles (Shrike is the 
other) under AF sponsorship. Bell has 
been quite reluctant to tali: about its 
missile program; but evidence of its 
importance may be read between the 
lines of the helicopter division move to 
Ft. Worth to provide much-needed fac- 
tory space at Buffalo. 

• Latk, for anti-aircraft defense. This 
early venture by Fairchild Guided Mis- 
sile Div. is the progenitor of a line of 
development for the Navy’s BuOrd. 
Only subsonic, the Latk is now a train- 
ing and test vehicle for Navy and Army. 
But its basic guidance system— which 
becomes increasingly accurate as the 
missile neats the target— has been de- 
veloped to a high d^tee, and will be 
earned through into ness'cr weapon.s 
from Fairchild. 

This about completes the toll-call of 
missiles which have been publicly 
acknowledged to exist. Certainly there 
ate others-and some of the obsolete 
and obsolescent missiles have not been 
listed. 

There ate numbers of research vehi- 
cles; the V-2, 'Viking. Aerobee, WAG 
Corporal and Bumper are some of the 

There ate target missiles for anti-air- 
craft missile and gunnery practice; these 
include Plover. Gorgon and others. 


The Future 

So far, we ha\-e considered the more 
conventional tasks of the guided mis- 
sile in which it does much the same job 
as some other engine of war. The mis- 
sile does it better, which is why we 

But what could the missile do that 
other weapons can not? Or what unique 
functions can a guided missile per- 
form that now have to be handled by 
several units? 

One task: The anti-submarine offen- 
sive. You know the complicated task 
force which is needed to hunt down 
and kill a sub. At times it involves 
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sliips, aiccialt, blimps, nidur, sonar mid 
elcptli charges. And these units all liai’C 
faults. 

Radar location is good only for sur- 
faced subs, and snorkel licks that right 
aiiny. ' Sonar needs sound to locate a 
sub; but a pressure-hulled sub lying on 
the bottom, or sneaking through the 
\satcr with a Walther engine quietly 
hissing, may not make much noise. 

Rliinps arc cumbersome; although in 
World War II, only one was shot 
down bv a sub which decided to surface 
and figfit it out, the story can be dif- 
ferent in World Wat 111. And once 
idu’vc located the enemy, today’s depth 
charges don't even fall through tlie 
water fast enough. The shape is all 
wrong. 

► .Missile Force— But here's a carrier 
task force of tomorrow, steaming under 
an air cover of scout missiles. A hand- 
ful of them are always in Che air, flying 
a ivoven pattern over the force and the 
svatcr around it. Tliey are catapulted 
uff and landed on by a development of 
the Navy's almost-ready automatic car- 
rier approach and landing system. 

By various detection means these 
scouts can see a submarine far off, 
through clouds, air and water. And 
wlien a sub is spotted, the belly of ihe 
scout opens to spawn another smaller 
winged missile, ereat-grandson of a 
depth charge and a glide bomb. It 
dr^s away and silently neats the water. 

'fhen mete is a sudden roar as a 
proximity fuse ignites its rocket motor. 
Ihe missile drives into the sea; its 
wings shear off and tlie body plunges 
deep, thrust on by the rocket motor. 
Into the sub’s hull it dashes— and ex- 
plodes. 

But tliis isn't particularly fantastic. 
'I'he elements of such a system exist to- 
day; and some of them have been in 
existence for seven years now. We need 
to put all the pieces together. Such a 
system would be leagues ahead of to- 

► Another Job— The guided missile can 
be used to cause destruction on a grand 
scale that Genghis Khan might hase 
envied. The atomic bomb is fiiorougli; 
but it doesn’t destroy completely a 
modem steel and concrete factory at a 
reasonable distance from ground zero 
tests have shown. 

Neither do incendiaries. Neither do 
high explosives. They’ll knock down a 
wall, or drop the steel roof trusses in a 
twisted mess over the machinery, but 
in a few weeks the factory is back in 
production again. 

In attacking heavy buildings, let’s 
think about the Navy’s ideas about 
sinking battleships. Tlie way to sink 
the dreadnought, s^s the Navy, is to 
let water into her. 'fhus, torpedoes are 
more effective than shelling of the 
supentructure. 

\Vith buildings, the thing to ruin is 
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wing tip ruel tanKs to proviac aaaea range, 
the factor so vital to planes like the F-94 all 
weather fighter— Tanks designed, built and 
supplied by Fletcher Aviation Corporation, 


TANK BUST>:RS 


For The Ground Forces— Aerial observation 
or air-to-ground support— Offered by the 
versatile two place FD25A Defender- 
Created by Fletcher Aviation Corporation 
and now available to the Armed Forces. 
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Tlere are just a few of many MICRO precision switches designed to conform to rigid 
"AN” and “MIL” specifications. 

Aircraft designers have found their lightweight, small size, rugged construction and extreme 
resistance to vibration, acceleration, temperature and altitude extremes, make them ideal 
components for the most exacting aircraft requirements. 

New special switches for aircraft are always on the drawing boards and in the experimental 
stages at MICRO SWITCH. Our sales engineers are fully experienced in aircraft switching 
problems. Call the nearest branch office today for consultation on your switching problems. 


FREEPORT, lUlHOIS 

MICRO Snop-Acfion Sw/lcfies . . . Honeywell Mercury Swilchei 
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And this isn't particularly fantastic, 

The missile to do this job would be a 
very advanced version of a basically 
simple ground-to-ground weapon like 
tlie V-2. Of course, every basic compo- 
nent would have to be extrapolated to a 
much higher degree of aceuwey and 
reliability. 

But this task and the anti-submarine 
job are ones that call for tlic develop- 
ment of special missiles. Todays 
efforts, while amazing in places, still 
are based on conventional thinking. 
Tliey represent the pilotless aircraft, 
the manned artillery projectile— liot the 
guided missile whicn is a separate 

A New Philosophy 

That’s today’s inventory, with a 
quick forecast of tomorrow's. That's 
only one small part of the story behind 
guided missiles. 

They start off by being an adjunct to 
conventional offensive and defensive 
weapons. Tliey are Sghter armament, 
glide bombs, Azon, Razon and Tarzon. 

They then take on new tasks, or 
perform tlie old ones at new high levels 
of efficiency. They ate the German 
V-1 and V-2, Bat, Lark, Nike. 

Following tills early phase is a tran- 
sition period. Tlic older weapons of 
war are gradually replaced with these 
new engines. Wc spend time and 
money and missiles training the men 
who will lire them. Basic research and 
development programs are accelerated. 

Tlicn we supplant the first anti-air- 
craft battery, then more and then all. 
The experimental model of the last of 
our big bombers flies at the same time 
that the first long-range missile blasts 
off its firing table. The Navy converts 
dozens of its surface craft to giiided- 

Now. we are in this transition period- 
We are beginning to learn how and 
where missiles replace the usual vireapons 

And we see missiles becoming air 

S ower in ten or fifteen years. We see 
fatador and Snark and a host of un- 
named craft. 

► WTien It's Air Power— That point— 
where the missile becomes air power— 
is, to many, tlie end. 

What tJicy have failed to see is that 
the missile can become a powerful 
naml weapon and an equally strong 
land weapon- These new moronic en- 
gines of death contain within their 
monsters’ loins the seeds of new gen- 
erations of war machines. 

And this is a powerful argument for 
a new service— not exclusively air or 
land or sea-which can free the missile 
from the philosophy of the battleship 
admiral, the bomb« general and the 
infantry general. 


the foundation. Too often that can 
survive the more conventional forms of 
attack. But if the deep strata which 
support that foundation were torn and 
shaken and split, then the building it- 
self could not survive. And that we 
can do with a special missile. 

What we want is a beast which can 
drill a very deep hole before it blasts 
into fragments. 

► Airborne Mole-.'knd here it is, a 
tall missile, launched from an cmphice- 
nient behind the lines, flasliing silvery 
against the deep blue of the strato- 
sphere. Coasting through the zenitli, it 
falls taildowii toward earth. And then 
its tail feels the solid air and weather- 


vanes the pointed nose down, aiming 
at a huge sprawling industrial combine. 

Speed builds up. Skin friction begins 
to heat the nose, the fin leading edges. 
A timer kicks in the rocket motor again, 
and gathering speed, the tin mole 
liurtles toward the ground. 

It smashes through sod and sand, 
gravel and gneiss: it pierces deep into 
the cartli. Its shell is incandescent and 
deforming- 

And then with a shuddering roar, the 
surface above heaves, writhes, blasts 
upwards and subsides- \Vhete there 
was a factory is rubble. Complete, 
piecemeal rubble. Rubble tlie size of 
your fist. 


AVICA is equipped to produce out of Ihe ordinary specicl fittings in small 
quonlities promptly and economically. Special thread fittings and 
forged or cast ports dupllcoted and furnished from solid stock — parts 
for fuel, pneumatic and hydraulic systems — fittings for mock-up ond 
experimental instollations — all orders furnished with material certifica- 
tion acceptable to the services. 
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For increaseij accuracy AVIEN employs a self-balancing 
bridge circuit lot jet engine eiheusi temperature indication. 
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Avionics’ New Role in Air Power 

• With airplane and engine design and performance becoming 
equal among nations, superior avionics may give air superiority. 

* But, in the same way, avionics can lose air superiority if the 
problems of reliability and maintenance are not whipped. 


11) i'liiliii J. K1.WS 


Uur ability to maintain ait supicni- 
acy may be determined by a few 
boxes of vacuum tubes, resistors, and 
capacitors. The important contribution 
which avionics equipment can make 
in modem warfare is one of the les- 
sons being learned in Korea. But an- 
other equally important lesson is that 
we must solve the avionics reliability 
and maintenance problems. 

Certainly outnumbered, and possibly 
outperformed and out-gunned by the 
MlG-15, the F-86 should be on the 
short end of the score. But it isn’t. 
General Vandenberg has attributed 
this accomplishment to superior pilot 
training and techniques, and to superior 
computing gimsignts. Behind the 
phrase "superior computing gunsights” 
is a significant .ivionics contribution. 

I. The Test of Combat 

The automatic computing gunsight, 
itself a complex avionics device, takes 
the guess work out of airborne gun- 


nery. But it's not completely auto- 
matic. I'he pilot must maneuver his 
plane to keep the target continuously 
centered in his gunsight. This feeds 
target ratc-of-movement data to the 

e computer must also obtain in- 
formation on the target's range. And 
this data is ctiticaliy important. An 
error of say 20% in target range data 
means roughly a 20% gunsight aiming 

► Ranging Problem-Until recenflv, the 
gunsight computer obtained this in- 
formation from a stadiametric range- 
finder operated manually bv the pilot. 
The pilot turned a small knob on his 
throttle to vary the size of the gun- 
sight aiming circle, trying to keep the 
target’s wings continuously spanned. 
It was one more task for an alreadv 
overburdened pilot in combat. 
►Avionics Assist— Here was a likeh 
spot for some .avionics assistance. And 
the F-86 and F-84 got such an assist 
in the form of a small airborne r.idar. 
Originally developed by General Elec- 
tric for the Navy, the radar continu- 


ously and accurately determines the 
range of the target. 

This range data is automatically fed 
to the gunsight computer. Not only 
does the accuracy of the computer 
output go up as a result, but the pilot 
is freed from the task of manual rang- 
ing. 'Iliis permits him to concentrate 
on tracking his target and keeping 
it centered iu his gunsight. This in 
turn pcosides more accurate computer 
data on target rate, further improving 
the kill ptofeability. 

► .\irframe Stalemate?— Out current 
production huild-iip should cscntually 
allow us to meet tiic enemy in at least 
nearly equal numbers. But some of the 
experts tee) tliat it will be a nip and 
tuck race to gain any appreciable ad- 
santage over the enemy in engine or 
airframe design. And recent reports 
from Korea indicate that our present 
advantage in superior pilot training and 
techniques may prove a fleeting one. 

That is why mote and more hard- 
headed military men arc looking to new 
automatic avionics equipment to pro- 
vide the thin margin of air superiority. 
.And that explains why so large a part 
Ilf our military budget is being spent 
111 avionics research and development, 
which will in turn be reflected later in 
even larger production orders for 
avionic equipment- 

► I’hc Hooker— But avionics equipment 
.ilso can lose air superiority for us. 
I’he growing number of avionic "black 
boxes ’ increase the plane's gross 
weight, reducing performance. In ad- 
ilition, more generators and inverters 
(and associated controls) must be added 
to provide electric power for Ae avi- 
onics gear. And more fuel is required 
to drive the added generation equip- 
ment, ad infinitum. 

So the price of avionics gear comes 
out of airplane performance, if the 
equipment breaks down or can't be 
kept operational. 

A.S avionics equipment becomes more 
useful, it becomes mote complicate 
and subject to failure. That’s what 
prompts thoughtful military and tech- 
nical personnel to ask: 

• How can we increase the reliability 
of avionics equipment? 

• When it does break down, will it 
take a Ph.D. to find out what’s wrong? 

• When wc find out what’s svrong, 
hoiv quickly and easilv can we fix it? 

M. The Tactical Need 

Granted that a little avionics equip- 
ment is a good thing, maybe too much 
will kill us. How can the swing to 
automaticitv be justified? 'This is one 
question whose .mswer finds the Naw 
.Hid Air Force in complete agreement. 

M.irine Col. E. C. Best, Deputy 
Chief of BiiAer’s Electronics Div., put 
it this way: "The limited response of 
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3,500,000,000 Decelostat Miles of railroad operation 
have tested and proved the value of the Westinghouse 
AP Decelostat. For many years, these Decelostats 
have contributed to improved efficiency in railroad 
operation through the elimination of wheel skid 
when brake pressure is applied. 

These same advantages are now applied success- 
fully to aircraft brakes. When the pilot applies the 
selected brake pressure, the AP Decelostat auto- 
maticaUy eases and restores this pressure as dictated 
by runway conditions. 


Dec«iostat^ Controller 


l« tailored to Individual plana 
clostificolion'^^hut assuring 
bast parformanca pottam and 
sofast slap. ' 


With the Decelostat, skidding is banned. Airplane 
tire life is increased many fold . . . and, the dangers of 
ground looping and landing over-run are diminbhed. 
Westinghouse welcomes your inquiry. Address 
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[lie human being in tlie face of fastci 
requirements for higli-speed jets, makes 
automatic controls mandatory". 

^In Strat^ic Boiubiog— I’he destruc- 
tive power of 3 single one of our 
bombers carrying an A-bomb has gone 
up by a factor of 1,000 or perhaps 
lu,00b. Getting a single bomber 
through to hit tlic target is tliercfore 
many times more important tlian in 
World War II. And getting a single 
multi-million manhour bomber back 
for future strikes is also important. 

Not only must the strategic bomber 
navigate over longer distances but it 
must do so with improved accuracy. 

Not only must it contend with radar- 
directed anti-aircraft (so deadly in 
enemy hands) but it will f.ice mote 
effective fighter opposition. 

Not only must the crew withstand 
the fatigue of a longer mission, but 
they must accomplish their tasks witli 
fewer crew members in tlie new jet 
bombers. 

In the face of these conSicting re- 
quirements, the military has no choice 
but to turn to automatic avionic equip- 
ment for lifllp. 

► Navigatitrn and Detection— Errors in 
navigation and in target detection were 
responsible for the most serious short- 
comings of our World War II strategic 
bombing. This is according to Col 
Robert Jarmon, liead of the USAF 
Armament Division in the Pentagon. 

Jarmon credits the use of avionics 
in the form of Loran for the improved 
bombing accuracy achieved in the war 
against Japan. (Loran is a means for 
delermining aircraft position relative to 
two or more pairs of transmitting sta- 
tions radiating low frequency pulse 
signals.) 

However, Loran is limited to a range 
of about 700 miles by day. 1,400 by 
night, and presumably requires trans- 
mitting stations located within that 
range of the target. 

Another approach to navigation and 
target detection is to use airborne radar 
for continuous observation of terrain 
in the flight path. Tlic recently an- 
nounced K-1 bombing system wcigli- 
ing some 2,000 pounds utilizes radar 
sitting. However, this approach is 
subject to enemy jamming and it pro- 
vides useful intelligence to an enemy 
on bomber location. 

► Ideal Solution?— The best type of 
navigational device for a bomber might 
be an airborne equipment which did 
not need to obtain its intelligence from 
ground installations, and which pro- 
vided no radar illumination of the 
bomber. This suggests the use of in- 
ertial (gvioscopic) guidance or celestial 
navigation devices. Such devices may 
be presumed to be under development 
for long-range guided missiles and they 
will undoubtedly spill over into bomber 
useage. 


Tlic inertial guidance system will 
possibly consist ot very low drift gyros 
monitored by other devices through 
servo systems to correct for even iJie 
gyros relatively low drift, 'llie celestial 
navig-jtoi might consist ot a device 
which is servoed to track automatically 
two or more stars simultaneously and 
continuously. With the aid of a com- 
puter. the star tracker could then estab- 
lisii bomber position in space with 
estreme accuracy. 

► Bomber Defense— Another Korean 
lesson is that B-29’s and their World 
War II remotcly<ontrolled computing 
turrets are no match for the MIG-15- 


If speeds of Mach ,93 (currently es- 
timated as necessary for bomber de- 
fense) are to be obtained, it probably 
means that cxtciual gun turrets must 
go- 

Biit if enemy fighter speeds are 
increased in their new designs, even 
a Mach .98 bomber may find itself 
relatively defenseless without some 
armament. A compromise may see a 
bomber tail turret installation equipped 
with heavier ordnance, eventually re- 
placed by air-to-air missiles for the 
planc'.s defense. 

Tlic success of radar-dirccted anti- 
aircraft suggests that an airborne ap- 
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plication of this pcmciplc fur whatever 
turrets are retained will be used to 
bolster bomber defense. And it will 
be equally effective for daylight or 
night operations. 

Protecting the bomber against anti- 
aircraft is difficult for avionics to solve 
for practical reasons. Even a large 
bomber can’t afford to carry a lot of 
jamming and counter-measures equip- 
ment. However work on tliis problem 
mat be presumed to be in process. 

'i'here are other avionic approaches 
to making the bomber less vulnerable 
to anti-aircraft fire. One is to speed 
up the response of the bomber auto- 
pilot. Tliis permits the bomber to 
spend less time on the "sitting duck" 
bomb run. Tliis improvement is 
already going into use on the Boeing 
B--17B's. 

► I'icker Tape I'light— The .\ir I'oice 
is working on automatic flight pro- 
gramming and has a requirement for 
it in certain types of operations. 'I'his 
was confinned by Capt. James .^nast 
of the USAK’s All Weather Flying 
Division at the recent Institute of the 
Aeronautie.il Sciences annual conven- 
tion in New York where he delivered 
a paper on automatic aircraft controls. 

It is not difficult to envision how 
such a system might operate. The 
entire fliglit plan for the mission would 
be coded on a punched tape. Once 
inserted in a play-back unit on the 
bomber, the tape would transmit a 
continuous stream of signals calling 
for the desired bomber ground track, 
ground speed, and cruising altitude. 

These signals would be compared 
with the actual ground track, speed, 
and altitude as established by the 
inertial or celestial navigation system. 
Any deviations from the flight plan 
would result in signals being sent to 
the autopilot and engine controls for 
corrective action. 

The pilot would monitor the tape- 
controlled flight being prepared to take 
over in the event of unexpected enemy 
counter-action. It is probable that 
tape-controlled flight would actually 
result in a more efficient following of 
the flight plan, stretching fuel, and in 
effect increasing bomber range. 

► Engine Controls— Jet engine life will 
go up and troubles will come down, 
as avionics enters the field of jet engine 
controls. A leading jet engine manu- 
facturer has found that engine troubles 
arc reduced bv 50% when the engine 
is operated through an .ivionic control 

^\'itll tlie automatic engine control, 
tlic pilot will merely push forward on 
liis throttle when he wants more speed. 
Tlie avionic system will adjust the rate 
of fuel flow to keep engine tailpipe 
tempcnihire and engine speed at safe 
Ics'cls. With the automatic control, 
critically important engine fuel eon- 


siimplioii will be great!' tcdiieed. 

► And Stilt Otlieis-fhcrc' ate many 
other jobs for avionics in the bomber’s 
mission- Many arc old shoe. Some 
involve improsements in existing per- 
formance, like the problem of licking 
"blind spots’’ in certain areas around 
the airplane during |)laiic-to-plane UHl'' 
communication. Col. D. P. Graui of 
the US.\l'"s Electronics Division 
stressed the need for an avionic means 
to permit bombers to rendezvous and 
get into formation in all-weather opera- 
tions. This probablv means a radar 
beacon. 

To fatigued flight crews, possibly in 
battle-damaged aircraft, improved auto- 
matic approach and the newly de- 
veloped automatic landing couplers for 
autopilots will be among the welcome 
additions. 

► In U. S. Air Defcnsc-Probablv the 
bc.st was to describe the problem of 
seeking out and destroving a 600-mph. 
jet A-bombet under all-weather condi- 
tions is to compare the task to finding 
the proverbial needle in a haystack, with 
one significant added proviso, ff yon 
don’t find the needle within 60 seconds, 
the game is o'Cr. And the penalt\' for 
failure is high. 

To give an interceptor the speed and 
rate of climb it needs to knock down 
a jet bomber means keeping it small 
and sleek. That means a single-place 
aircraft. 

.Ml radar scope presentations require 
a measure of intcrisrctation. A multi- 
tude of data must he presented to the 
interceptor pilot on his scope to en- 
able him to determine his next move. 
And what he sees ho must quicklv 
comeit into rudder and stick motions 
to put his pl.ine on the nccessat'’ flight 


patli to bring him into firing position. 

► Sixty Seconds— -Sssuiiic that a 650- 
inph. interceptor is flying toward a 
f)()(l-mph. bomber for an interception. 
.Assume also that the interceptor’s air- 
borne radar has a range of 20 miles. 

In less than 60 seconds after the in- 
terceptor picks up his target on its 
radar, the two planes will pass. But 
that doesn't mean that the interceptor 
l>ilot has a full minute in which to de- 
termine his intercept course and get 
ins aircraft into position, 

I'lie success of the intereept will 
jjrubabh' he detennined by what the 
fighter pilot does in the next ten sec- 
onds. if lie dallies too long in de- 
termining "hat to do, it will Isc too 
late to do it. lie won’t be able to pull 
enough C's to make the maneuver. 

An interceptor’s problem is reallv a 
quadruple-play, in baseball terminology, 
It's the radar to the computer to the 
pilot to the airplane. The pilot is the 
slmsest weakest member of the team. 
Ilic logical solution is to replace him 
with an automatic pilot and to tie 
all the avionic equipment together in 
a single loop, which includes the air- 
plane. And that is just what will be 
done. 

► Integrated Loop— 'I'lie interceptor's 
radar will then track the target, pro- 
viding information on its range, and 
azimuth and elevation rate of move- 
ment. Tliis infoniiation will be fed to 
a computer which iii.stantly calculates 
"hat path the airplane sliotild fly to in- 
tercept the target. 

Signals from the computer will go 
to the autopilot which will quickly 
maneuver the .airplane onto the desired 
flight path. 

This doesn’t mean that the inter- 
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^cptor pilot will be able to sit with 
hands folded. He will have to con- 
stantly monitor his equipment. 
►Other Automatics — The interceptor 
will be quipped with the same auto- 
matic avionic controls far ib jet engine, 
to provide maximum thrust and fuel 
economy within the operating speeds 
and terhperatures of the engine. Auto- 
matic approach couplers and auto- 
matic landing couplers will also be 
"niusb” on the interceptor. 

► Ground Assist— If the rolativelv short 
range of airborne radar can in effect be 
extended by an assist from ground radar, 
the chances of successful interception 
arc greatly increased. The surveillance 
radar net currently under construction 
can pros'idc such an assist. The prob- 
lem is to convert ground r.ndar in- 
telligence into immediately useable 
intercept information. To guide the in- 
terceptor pilot by telling him "five min- 
utes ago the target was headed south" 
is hardly better than handing him last 
year’s newspaper for guidance. 

The answer to this problem will come 
from ground-based avionics equipment 
in the form of a series of regional in- 
tercept control stations equipped with 
variations of the highly touted "com- 
puting brains." 

► Ground Computers— Information on 
the bearing, altitude, speed, and range, 
and possibly concentration of the 
enemy aircraft will be fed to the com- 
puters from the radar net. From this 
information and based on the relative 
strategic value of targeb in the area, 
the computer can instantly determine 
from which bases out interceptors 
should be launched and in what num- 
bers. 

Since an enemy can be expected to 
make diversionary feints and simultane- 
ous attacks, the problem of qiiickiv and 
continuously evaluating the tactical 
situ.ntion, with its many variables, dic- 
tates the use of avionic computers. 

That the military services ate de- 
scioping such computers was confirmed 
bv Pentagon-spokesmen, although the 
details of its operation are a result of 
coniecturc. 

The output information obtained 
from the computers can be transmitted 
orally by radio to interceptor pilots. 
Ilowcser, an automatic radio link be- 
tween the ground computers and the 
airborne interceptor sy.stcm will come 
"because the tempo of events is so 
fast that it doesn’t allow for the use 
of word messages to convev commands,” 

► In Ground Support— An enemv tank 
or gun enplaccment is a fleeting target 
of opportunity which must he hit im- 
mediately if ground troops ate to bene- 
fit. Tlic proximity of friendly and 
enemy positions makes the problem 
more difficult. 

Korea focused attention on the 
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T' SINGLE INDICATORS 
FOR RING CLAMP MOUNTING 

THERMOCOUPLE WIRi 

^ SniRDT ... FAST-ACTING 

A-N, FR(E-AIS. STUFFINO-GUND 
AND CYLINDER-HEAD BAYONET TYRES 

TO INSURE ACCURATE, REllAfilE 
COUPLES, LEAD WIRE 

THE LEWIS 

ACCURATE . . taiABlE 

' TO A-N 

SPECIFICATIONS 

TEMPERATURE INSTRUMENTA 
FfREWAU BLOCKS, RESISTO 

» ENGINE 

WOMOUROWWTWWRMU 

CHROMEL- COPPER- 

AlUMEL / eONSTANTAN 

CONSTANIAN SPECIFICATIONS 

fON, use LfWtS BULBS, THERMO- 
R5 AND INDICATORS 

E R 1 N e CO. 


NAUGATUCK, CONNECTICUT 


Atonufoclurers of Complete Jemperalure Measuring Systems for Aireroft 
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Finishing School for 

GUIDED MISSILES 


Tkt Air Forci Missile Test Center, used by all our 
military services as a long-range proving ground, 
stretches thousands of miles from Florida, out 
over the Bahamas, into the South Atlantic. 

\ pilutkss boml)er roars away from its launchlns 
l \ stand, picks up speed, 200ms into the blue. Set- 
ting its course for a far-off target in the ocean, it 
rockets over a chain of tiny islands where men and 
machines check its flight, its behavior, the operation of 
its guidance and control svstenis. It's a vital part of our 
air power of the future — aeronautical research and de- 
velopment laying the foundation for continued U. S. 


Operated by the US.AF's Air Research and Develop- 
ment Command, the Missile Teat Center is geared up 
to test the wide variety of missiles, rockets and pilot- 
less aircraft vital to modern air power. It reached its 
full stature with the recent completion of down-range 
observation stations, .^nd the dramatic B-61 pilotless 
bomber, the Matador, designed and produced by 
Martin as part of its diversified missiles program, was 
the first to use the completed range. The Glewk L. 
Martin Companv, Baltimore 3, Maryland. 



BuiUeri^ Ofprm/jhle Airrra/lSftirt 1009 


BEVIlOPIRSANSAUNUPaCrUBIBSOFlNovyPSM.I Meum Navy Vaing MeK.A»itgd< tvtnftfl rockn • AltPwcel^SI 


problem, and it has only recently been 
handed to the avionics industrv. That's 
why there’s little progress to report. 
Whatever the solution, the desice must 
permit individual pl.ines to seek their 
own targets of opportunity with a mini- 
mum of coaching from the ground. 

Une possible solution is the use of 
infrared, and both services arc .ictivc in 
this field. 

III. The Progress 

The exact progress that has been 
made or is being made on some of 
these complex avionic equipments is 
not available for obvious reiisous. But 
some of them, like the speedier uuto- 
pilot response for the B-47’s have been 
officially announced. 

Others, like tire automatic engine con- 
trol announced by Pratt &- \Vliitnev 
Aircraft may be presumed to be past 
the development stage and ciirrenllv 
under test. Production then might be 
a year off, with tactical availability per- 
haps in 18 niunths. 

'I'hc new K-1 bombing svstein, itself 
.1 hig improvement over \\'nrld War II 
bombsiglits is reported in use on 
medium and heavy bombers. 

► So Long?-lt takes three to five years 
to develop complex avionic armament 
systems, according to Col. |armoii. \n- 
othcr IS to 2d nuinflis is then normallv 
rexjuire'd to place them in production. 
In some cases, work must licgin on the 
avionic gear for a new airplane even be- 
fore the work on the airplane itself is 

b'ortrmatelv there aie exceptions. 
Certain equipment discussed mav come 
along faster than anticipateti. tliis is 
possible because it is esseiitiallv an in- 
tegratiom of existing devices or eoni- 
ponents into a more complex svstcni. 

For example, airborne radars and 
computers arc known to be in pro- 
duction for current all-weather inter- 
ceptors such as the F-89, F-86D, .md 
the Navy F5D-2. Separate autopilots 
are used on many of these aircraft, 
lienee the design of an automatic in- 
terceptor system using these sub-sys- 
tems is not like starting from scratch. 

But on the other hand, it isn't as 
easy as it might appear. Each of these 
major interceptor system components 
is in itself a complex servo mechanism. 
Blending them into a stable smooth- 
working system is no snap, 

► 1954 Interceptor Program— Much has 
been nimoted about the Air Force's 
1954 Interceptor program. Ptcsnniablv 
it includes at least a completely auto- 
matic airborne system, and possiblv 
even includes tlic ground-to-air link. 

Navy spokesman told .Avi.vtion 
Wees: that “within the near future, 
the Navy will have a completely auto- 
matic airborne interceptor system flv- 
ing,” Probably such a systern will not 


include the ground-to-air link. 

However, imich prior work has taken 
place in the field of telemetering of 
data from air to ground and ground to 
air for missile work and radio-controlled 
drone applications. Tlic ground-to-air 
link need no! be too tar off once the 
airborne svstem pmhlcm lias been 
licked. 

Interesting progress 111 groiind-Mip 
port bombing is provided in a Navy 
revelation that the Marines are using 
a Bn.Ver develo|)ed blind-bombing sys- 
tem nhicli is eompicteh .liitomalic. 

Probably vv ithin three years, maiiv of 
the automatic avionic equipments dc- 


setibtd will be ready for or in produc- 
tion, Within live tears ail of them 
should have reached that stage. But 
the niilitaiy won't be able to sit back 
and relax. Its troubles will just have 
begun. The twin problems of re- 
liahilitv and maintenance will be rising 
to ]slagne them. 

IV. The Major Weakness 

What percentage of our new bombers 
will be forced to abort a misvion be- 
e.iasc of failure of one critical .ivionic 
deviec? M'liat pcTCCntiige of onr auto- 
matic interceptors will be flvablc when 



IDEAL SPEED CONTROL 

in the approach 


Now Possible With 

SAFE FLIGHT prestall instrumentamun 


Land a iei in 300 feci? Just rouiine for Navy pilots thanks 10 thorough 
irainifvg, improved techniques, and new instrumentation such as the Safe 

Adjusted for any desired presiall margin regardless of load, fiap position, 
precise and positive warning than any tvther method. It Jets the pilot con- 

BRACKETS IDEAL APPROACH SPEED. Nosv Safe Flight makes it possible to 
bracket any desired approach or climb speed by using multiple presrall 
sensing units to trigger, at any percent of maximum lift, control shaking 
signals of progressive amplitude which take the "skill" out of approaches 

stall warning answers perfectly the designer's probleni of securing optimum 
‘ 15 well as perlcci presiall characteristics. Our ei 


systems lor 


Sm f LIGHT INSTRUMENT CORPORATION 

whit* Plains, New York ^ ^ 
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and if the call to action comes? These 
are questions which are worrying mili- 
tar\' personnel on inanv levels. This 
currently makes “reliability" and “main- 
tenance'’ popular subjects for discus- 

Nluch of an cquipincnt'.s reliability is 
determined in its initial design phase. 
But the maintenance it reccircs also 
determines its score on reliability. It is 
reported, for example, that a high 
perccntiige of the Na\y'',s electrical 
equipment failures on shipboard are at- 
tributed to lack of means for preventa. 
five maintenancc- 

The B-29 central fire control sr stem, 
which in its day was a \’ory new and 


complex avionic equipment racked up 
a remarkable record of better than 95% 
operational over the target. This was 
due to good design, ably supplemented 
bv wcU-trained Air Force maintenance 
personnel equipped with adequate 
spares and useful test equipment. 

But failure in the air is not the only 
aspect of the reliability problem. World 
War 11 records indicate that up to 25% 
of avionic equipnrents were found to be 
inoperative after only 12 months stor- 
age under optimum conditions. That 
kind of unreliability pyramids spare 
parts requirements on a heavily loaded 
production machine— and the military 


► Plenty of Talk— At the moment tliere 
appears to be more talk about, and hope 
tor, reliability than direct progress. Em- 
phasis seems to be largely on getting out 
the new "blue-skv" wonder boxes, or 
the vastly improved performance. "Why 
worry about making it reliable until 
we’re sure we can even design it?” 
might be a justifiable attitude for an 
avionic development etrgineer. 

But possibly this is just where the 
first step toward reliability should be 
taken. That doesn't mean burdening 
down the research and development en- 
gineer with problems of reliability. 
Ratlicr it nicans establishing an en- 
tirely separate design group to convert 
the initial solution into a reliable piece 
of avionic equipment. That’s the view 
expressed to Aviation Wr.f.K by Dr. 
A. F. Murray, consultant to the Re- 
search and Des’elopment Board's Ad 
Hoe Committee on Reliability of Elec- 
tronic Equipment, which was estab- 
lished some months ago. 

Dr. Murray feels that the reliability 
design group should have complete au- 
thorih' to make major circuit rede- 
.signs and component substitutions 
whcrcs'cr necessary to impros-e re- 
iiabilih'. Some avionics manufacturers 
are organized along such lines. 

► Inherent Dangers— But Dr. Murray 
recognizes the dangers inherent in such 
an arrangement. For example, a brand 
new development sometimes meets an 
urgent tactical need and is hustled in- 
to production by the military, thereby 
bv-passing the reliability phase. 

There are indications that the mili- 
tary are learning that they mav be 
better off with proven lower-perform- 
ance equipment rather than leaping for 
new improved performance equipment 
which fiasn’t undergone an adequate 
period of test and design. 

For example. Col. Best stated that 
any attempt to short circuit one or more 
of the many steps between develop- 
ment and production seldom saves 
time. It means the bugs must be worked 
out of production equipment, which is 
more costly and difficult. 

► New Twist— BuAer is trying an in- 
teresting variation to the approach sug- 
gested by Dr. Murray. A newly de- 
veloped avionics equipment, designed 
and des’eloped by Company "X” is be- 
ing gis'cn to Company "Y" with a con- 
tract to redesign the equipment where 
necessary to give it a minimum life of 
1,000 hours without maintenance, 
(S.imples taken from production are 
given a 1,000 hour uscage and must 
then meet the original specs). If suc- 
cessful. maintenance would be elimi- 
nated before the major airframe or 
engine overhaul period, 

► Better Components Needed-Failure 
of avionic equipment can usually be 
attributed to failure of one or more 
components. i,e, vacuum lubes, re- 



Designed expressly for fast 
trouble-shooting and over- 
haul testing of all Air Forces 
and Navy jet aircraft engines 
now in use, this portable, pre- 
fabricated jet engine test cell 
has ironed out kinks in main- 
tenance caused previously by 
limited testing facilities at ad- 
vanced military bases. Ic in- 
cludes sound-proof control 
room, all controls, instrumen- 


tation, fuel and lube oil sup- 
ply systems. 

Testing all operations in 
less than an hour, ic is easily 
convertible to accommodate 
two engines on test simultane- 
ously. In this manner the 
number of spare engines re- 
quired at advanced bases is 
appreciably reduced permit- 
ting not only large savings in 
original equipment but in 
maintenance costs as well. 


Janke and Company, inc 

AIRCRAFT ENSINE TEST EQUIPMENT 

38-44 RAILROAD AVENUE HACKENSACK, N. J. 
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Eastern Air Lines Adopts New Over-Heat Detector 
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New plus values— new designs 

new uses! AMP solderless pins, 

plugs, hooks, coulacls, and speciall}' 
shaped lenninals do more than give 
sound electrical contact— they can 
be incorporated into the design of 
the product itself! Keep AMP in 
mind to simplify wiring, eliminate 
unnecessary parts, speed 
production, and reduce cost. 


With wire termination it’s 
installed cost that counts. Set 
up fast, efficient AMP 
automatic machines for production 
, runs of 2,000 to 4,000 complete 

■ terminations per hour! 

Terminals feed in strip form 
from spools. Each connection 
is strong, neat, uniform. 



that AMP terminals WILL NOT 
PRODUCE NOISE even after 
more than 2 years in 
unfavorable atmospheres ! 


AIRCRAFT-MARINE PRODUCTS INC. 

ELECTRONICS DIVISION 

2100 PAXTON STREET, HARRISBURG, PA. 

Canedien Repretentalive: R. M. HUTCHESON, 10 Neidele 


-AMP Trsde-Msrk Reg. U.S. Pat. Off. 
il, Hordington P. O., Toronto, Ont., Conodo 


sistott, capacitors, relays, etc. Vacuum 
tubes usually head any gripe list oi com- 
ponent unreliability. 

But there is something to be said in 
defense of the component manufac- 
turers. Military specifications for avionic 
equipment are extremely exacting in 
terms of temperature, humidity, vi- 
bration and similar requirements. And 
they have grown progressively “worse." 
TTie development of new and improved 
components often means expensive 
basic research into new materials and 
techniques. With the previously limited 
military procurement needs, component 
manufacturers couldn't justify the 
costly rlcvclopment and research. 

Then too, components ate often 
bbmed when the avionics engineer is 
guilty. To pare size and weight, he 
sometimes uses components at the 
ragged edge of their design limits, or 
in applications for which the compo- 
nents were not designed. 

The avionics engineer can point 
the finger right back at the inilitarv. 
They are constantly after him to de- 

S a smaller and lighter equipment. 

is pressure is in turn plac^ on the 
military by the airframe manufacturer, 
and so the circle goes. 

But it's really up to the military to 
decide whether weight and siae should 
be sacrificed for reliability, or vice versa. 
Since a ouantitatisc scale of merit for 
size/weient versus reliability is hard to 
devise, tne problem is not at ail easv 
to even define. 

► Like the Weather— riictc seems to be 
a feeling that little of the talk about 
vacuum tube unreliability is being con- 
verted into corrective action, One of 
the most concrete progt.ims uijpeats to 
be that origin.ited by the USAF's Air- 
craft Labor.itory at Wright-Patteison 
Field. And they got into the act be- 
cause the Strategic Air Command com- 
plained that tube failures were jeopar- 
dizing SAC's tactical effectiveness. 

^Vith complex avionic borabsiglits 
and fire control equipment, failure of 
a handful of tubes could leave a B-16 
defenseless and unable to drop its 
bombs eflectivclv. 

Calling in interested USAF labs, and 
avionics industry people, the .Aircraft 
Lab drew up a short-range program of 
tube improvement. The result was a 
spec tcIKng, in terms of reliability and 
performance, just what tliev wanted 
from 6 different types of miniaturized 
tubes most widely used in militan- air- 
borne equipment- Major tube manu- 
facturers were called in and were told 
what was wanted-hut not how to ac- 
complish it. Th.nt was their prablem. 
►Different Approach— Instead of the 
usual long-range study-development 
contracts, the tube inanufacltiters were 
told to start making improvement on a 
piecemeal basis in their production con- 
tracts, as soon as they could. Up to 



FOR AIRCRAFT APPLICATIONS OF EVERY KIND 


Now Manning, Maxwell & Moore makes available to you new 
pressure switches in three basic designs. Regular production 
units of these precision-built pressure switches conform strictly 
to aeronautical engineering performance standards and pass 
the exacting specifications of the U.S.A.F. They are adaptable 
to any aircraft application, and include special types for 
individual needs. 


FOR JET ENGINE INSTAllATION 

High static pressure gauge or dif- 
ferential pressure switch . . . single 
pole, double throw. 


FOR AIR FRAME INSTALLATION 

Loin static pressure gauge or differen- 
tial pressure switch . . . single pole, 
double throw. 


FOR ROCKET INSTALLATION 

Hen)ie(ica!lH sealed high static pressure 
gauge pressure switch . . , single polo, 
double throw. 


We welcome the opportunity to study your specific needs within 
the field of aircraft pressure switch applications. We are fully 
equipped to run exhaustive environmental and vibration tests 
in complete accordance with the requirements for modern 
high-speed aircraft of every type- For prompt attention to your 
inquiry, please write our Aircraft Engineering Department at 
the address below. 





AIRCRAFf PRESSURE SWITCHES 


MANNING, MAXWELL & MOORE, INC. 

250 East Main SIrael, Stratford. Canneclicut 
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three different tube niaimfactntcis were 
assigned to certain tube types; only one 
manufacturer to others. The original 
list of 6 tubes Inis since been expanded 
to n. 

General program objectives are: 

• Increase uniformity between tubes of 
a givCTi ti-pc, tightening up performance 
tolerances. 

• Weed out poor lots of tubes (due to 
poor quality materials). 

• Reduee early tube failures. 

The program appears to be hitting 
some paydirt, based on limited test re- 
sults to date. The new tubes are go- 
ing into service on tactical aircraft 
where their perfonnance, life, and re- 
liabilitv arc being closely cliecked. But 
it is a continuing program of improve- 
ment, and there is reportedly room for 

► Transistors— But by the time the tube 
manufaefurets get the bam door locked, 
many of the horses may be gone. The 
ncwlv developed transistors have begun 
to receive attention from avionic equip- 
ment designers- While transistors are 
at present limited in their ambient tem- 
perature operating range, they offer 
many advantages, not the least of which 
apprars to be reliability. Many new 
avionic devices are coming out using 
magnetic ampliffers. Their rugged con- 
struction makes them another threat 
to vacuum tubes, although their use ups 
equipment weight slightly. Both serv- 
ices Kave high hopes for transistors and 
magnetic amplifiers. Both devices should 
also stimulate tube improvement. 

Fundamental research on new ma- 
terials and techniques necessary for sub- 
miniaturization is resulting in improved, 
smaller, higher tempraturc compes- 
nents which should improve overall 
equipment reliability. But tlie appear- 
ance of new components itself poses 
a probletn. 

► The Dilemma— Should newly de- 
veloped components quickly make their 
svav into new equipment designs? The 
avionics engineer must first satisfy him- 
self that the component has satisfactory 
performance and life under the condi- 
tions his equipment must meet. If the 
new component has been produced 
only in developmental qtmlities, can it 
be mass produced to tfie same toler- 

Answers to these questions can come 
only from extensive tests of the compo- 
nent. Meanwhile perhaps a dozen other 
avionics manufacturers are simultane- 
ouslv testing the same new component. 
Or possibly one manufacturer is plan- 
ning to use a new component which an- 
other manufacturer ms already found 
to be unsatisfactory for that type of 
application. 

Some tvpe of clearing house for test 
information seems to be required. Also 
needed is some means of rating new 
components to indicate their degree of 
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PAC pressurization & TEMPERATURE 
CONTROL UNITS.... 

Are Known by the Company They Keep! 


Pacific Airmotive Corporation 

MANUFACTURING DIVISION 

from jennies to Jets since 1928 








New J & H Starter Features Positive Jaw Action 


New automatic jaw-mesh- 
ing mechanism replaces d-c 
solenoid in new model gas 
turbine starter. 

Means reduced weight and 
length, elimination of poten- 
tial trouble source. 


A recently developed, automatic jatr< 
mrshini; mcclianism has been incorpo- 
rated on a new model gaa turbine starter. 

Helms. This mccbanism. a friction-riti, 
jatr-mesb airangcuient designed by JiS II 
engineers, replaces the d-c solenoid usually 
used for jaw-mesfaing action, 

I'lic new- starter, designated as 1)31-1 
by J & II. has tbe following advantages 
overairailarly rated units: reduced weiglit, 
rcdiired over-all 
leiigth.andeliiiiina- 
tion of a potential 
source of trouble 
— the d-o solenoid- 


failure of solenoid or a 
the starter jaw wi 


type meshing a 
' >. In c 


e of 


allied component, 
I extend, resulting 
in nonerigageinent with the engine jaw. 

This new* starter. w*ith automatic jaw* 
meshing mechanism, w*ill alw'ays have 
positive meshing as long as there is sufli* 
cient electric power to rotate 
turc. Tbe basic action here is 
phosphor bronze ring.'which temporarily 
restrains jaw* rotation until axial c 
aclinn extends the jaw*, .As the jaw* mo 
out, the tension on the friction ring 
creases until, at full extension, friction 
drag on the jatr is zero and jaw* is driven 
directly by tbe spliiiod [lortiQii of the 
]>lanelary gear carrying-arr 

This variable voltage si 
cully similar to our popular 1)26-2 model 
e.arrirs a rating of 13.v Ib-fl torque at hOO 
rjim. and operates on lOOO-amp maxi- 
mum constant current, 0-,30'Volt, d-c 
power supply. 'Aeighing but 46 II 
tw*o pounds lighter tiian its counterpart, 
Itsover-all length, including end terminals, 
is inebes — lli inches shorter than 

the D26-2. 



Chief Engineer’s Corner 


.A large portion of llie Jaek & tieiniz aircraft business lias alw*ays been in 
the design, development and production of aircraft engine starters. In fact. 


the starter was our first proiliiet in 
througli tlie JII6, which revolutionised 
the piston engine starter industry to the 
modern jet starter on tins page, w*c have 
alw.*iys designed a starter to start an 
engine rather than just to meet a speci- 
fication, As a result, thousands of J A II 
starters hiiill many vears ago for military 
applications, are still giving satisfactory 
service on airline ap|)lii*atioiis all over 
the world. 

Our engineers are prcscnllv working to 


the field. From the originni JH3 scries 
develop new* starters for the oeiv larger 
engines, and announcements about 
these dcvelopnicnts will be forth- 
coming in the near future. You may he 
assured that these startees are being de- 
signed by experienced .1 & II engineers 
who arc- thoroughly familiar with the 
engines' .starting requirements. If vou'd 
like to know more about J & il starters, 
write JACK & IIEIMT4 INC., Dept. 
205. (Jeveland 1. Ohio. 


Jacks- Heintz 

EQUIPMENT 


IS oleetrical, hydraulic or maehanical davieos^ dosignod to solvo 
unusual problams of doveloping power, controlling it, or using il. 
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c 
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acceptance by the industry, ,nnd for what 
operating conditions. 

llic Rest-.irdi and I>c\'clopmcnt 
Board has set up an Ad Hoc cmnnnttcc 
on Component Utiliziition to investi- 
gate this problem. The .Aircraft Indus- 
tries Assn, is supporting tiris ptogram 
acth’cly by basing its member indus- 
tries tepiesentcd on the committee. 
►A'Ticn Failure Occurs— In spite of 
our best efforts toward bettor rcliahiiit*,, 
failures will occur. AA’hcn thes di>. 
there arc two problems: 

• Eiiid the trouble 

These tsvo phases of tlic inuinten.mcc* 
problem arc not only closely rclatctl 
in uctuiil use-age. hut in the initiui de- 
sign of the cqiiipmcnt as well. 

rhcrc is a decided trend in asionic 
equipment design toward “miitixcd 
con.stmction.” T1i.it means designing 
tlie complete asscmlily as a scries of 
plug-in type Mib-asscmblics. With mii- 
tizctl construction, the fault need onlv 
be tracked down to the particular sub- 
assembly rather than requiring luca- 
tion of tlie specific olfcndiiig resistor or 
capacitor. Onct the f.mit is locjited, it 
c-.iii qniekiv be fixed In pulling mid le- 
placiiig the faiilli sub-assembli. 

► The Hope— The Air Force ami Navy 
arc putting high hopes on the simpli- 
fied trmililc-.sliooting and maiutenanee 
which result from unitized construc- 
tion. Without it, the maiiitcnnncc 
problem looks pretty lilcak. 

Wliilc not too much of existing pro- 
duction equipment uses this techniqnc, 
one large manufacturer savs tliat )ir.ic- 
tic-ally 100% of its asionics dci icc-s nnsv 
in development will liaie imiti/x-d con- 
struction. 

Siib-miniatiirizcd construction might 
be con.sidcred a furtlicr extension of uni- 
tized construction. It has tlic added 
advantage of less size and weight; the 
added problem of licit dissi|r.ition. The 
trend toward sub-miiiiatiirizatioii 
doesn’t seem to be as pronounced as 
for unitized construction using minia- 
turized components. Ilowcs-er, some 
equipments now- in development will 
use sub-min techniques for certain sub- 
assemblies. And the Navy says thev 
will soon have production cqiii|)ment 
with some .siib-inin snb-asscnibhcs. 
Tiiese will he potted units designed to 
give 2,000 hours of tronhie-frec life, if 
specificitions arc met. 

With the current state of tlic art, 
snb-min type of construction doesn't 
always niem improved reliabilih. It 
forced to choose between small size/ 
weight .Hid reliabilih-. Col. Janiioii in- 
dicated lie would take reliability. 
►"To|)sy" Growth— MTiile the trend 
toward unitized construction is strong, 
it appears to be a "topsy” sort of growtii. 
Milit.irv specs call for reliability and 
case of maintenance in general terms. 
However competition seems to liave 


OUTSTANDING CARRIER FREQUENCY STABILITY 



Bendix-Pacific has developed a new siibniini- 
auire airborne telemetering transmitter offering 
outstanding carrier frequency stability under 
extremes of temperature, vibration and accel- 
eration. This new unit is a crystal-controlled, 
phase-modulated, VHP transmitter. 


Write the jactory for 
complete engineering data 
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— they’re made from less critical strip 
stock to give you the advantages of lower 
cost and longer availability! 


Here's real news for aircraft engi- 
neersl New AN366 Nut Plates that 
give top performance ... at lower 
cost . . . with greater asaurance 
of availability. 

They're Tincerman's latest devel- 
opment for aircraft application - 
A30125 self-locking anchor nuts. 
They conform to AN-N-5b and 
AN36ii requirements Co guarantee 


top performance. Made entirely 
msDufacturing methods, they are 
cal bar stock is not used you get 

Recommend Tinnerman self-lock- 
ing Anchor Nuts as replacements 
on existing designs. Specify them 
at the design Btageofnewproducts. 



HIGH QUALITY ... TOP PERFORMANCE 


A tough fibre washer retained in 
the box section of Anchor Nut pro- 
vides the self-locking feature that 
prevents vibration loosening. The 

from high grade strip steel 


Write today forsamplesand details 
on sizes and prices. Tinnerman 
Products, Inc., Department 12. 
Box 6683. Cleveland I. Ohio. 
Distribucors! Air Associores, Inc., 


Tl N N E RM AN 



fASTESl IMINO IN^FASTENIKOS 


Stimulated the trend mote than military 

Since unitized construction imposes 
some equipment weight penalty, enunci- 
ation of a more direct all-out policy to 
manufacturers and designers might 
serve to accelerate the trend even 

► Trouble Shooting— If proper design 
attention is given to the fault isolating 
problem when avionics equipment is 
urst designed, the circuitry can be 
routed so that important signal voltages 
are available at a central point. Tliis 
permits the use of simplibed line-main- 
tenance equipment for fault finding. 
Old line companies with considerable 
military background arc more apt to 
understand this problem and design 
accordingly. 

For example, the Sperry K-1 bombing 
system is said to incorporate “singlc- 
|)oiiit-of-cnfr\” for tester connections- 
But for the newcomers in the industry, 
and even for some of the old timers, 
a military sponsored educational pro- 
gram among avionic industry engineers 
might pay big dividends- 

An interesting development in fault 
isolation will appear in some new 
BuAcr avionics gear. A new radar set 
will have built-in fault-locating cir- 
cuitry. A maintenance man will merely 
position a selector switch, and watefc 
the fault indicator meter. If the needle 
falls outside a green area, the operator 
can tell which major assembly of the 
svstem is at fault from the position of 
the selector switch- 

Building such devices into complex 
avionics gear has obvious advantages, 
and disadvantages. Its added weight 
may not be justified in airborne equip- 
ment. But the same principles could 
be applied to portable equipment which 
can be quickly connected into the 
avionic system when needed. 

Fault isolating equipment designed 
for the not-too-skillcd operator is a 
must. Both the Air Force and Navy 
find that the men they train so well in 
avionics quickly depart for better pay- 
ing jobs in industry when their terms 
of enlistment are up. 

► Quo Vadis— Soon the manv new avi- 
onic devices will make our planes ef- 
fective weapons for fighting a jet-atomic 
war. Both services recognize the result- 
ing problems of keeping the equipment 
operational. 

But possibly not enough of their 
anxiety has been converted to action. 
An all-out educational program to all 
levels of the avionics industry could 
focus its efforts on the problem, F.mm- 
ciation of a definite poliev on unitized- 
type construction would also hcln. 

The maintenance and reliabilitv 
problem must be soh'cd if avionics is to 
provide the needed margin for air supe- 
riority and not prove a millstone around 


AVIATION WEEK, 


25. 1952 



where small size pays off... 


If you have a product where smaU size is both a 
big advantage and a big problem — consider the 
use of Torrington Needle Bearings. 

A full complement of small di- 
ameter rollers permits the distri- 
bution of loads over a large area. 

Needle Bearings have a smaUer 
O.D. in relation to capacity than 


any other type of anti-friction bearing. Both 
civilian and military products can benefit from 
this and other Torrington Needle 
Bearing features. Ask our engi- 
neers to give you a helping hand. 
THE TORRINGTON COMPANY 

Torrington, Conn. South Bend 21, Ind. 
District Offices nnd Distributors in Principol 
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19200 Souths 


INDUSTRIAL FLYING 


Corporate Plane Operations Gro 


• Operation and ownership of 
executive planes rise steadily. 

• Some 9.000 aircraft flew a 
billion passenger miles last rear. 


Hy .Nnliianirl I 


SiMir 


During cadi nf tlic (xi'.t five umis 
tlic amount of fldiig v.irrial on fi\ 
:orpor.itioii-(i«'iiai ,m<l -o|)cr,iti.'<l air- 
planes has shown a stc.ich inttease. 
This is apart from the \er\ slurp up- 
lum in 19^7, when an tslinuted total 
of 9S’s.000 liours was flown, as com- 
pared with an estimated s54.000 honiv 
during 1046-a gain of S•^^^ 

Using the near million nniik of 
I9-I7 as a fair postwar base, the figures 
for I94S svew 1.2SS.OOO liours: for 
1949, l.^OS.OOO; estimate for 1950. 
1.425.000 and for 1951. 1.500.000 
hours. Tliis represents a tntal of some 
250 million airpkmc miles .md one hil 
lion passenger miles in 1951. 

► Planes Up-In 1946 there was an 
estimated 2.000 aircraft owned bs cor- 
porations .md Used esclusisch- for busi- 
ness purposes; between 400 and 500 of 
these would have liccn multi-en|ine 
planes. survey made timing I94fl 
came up with a total of 6,741 such 
aircraft, with .ihout 750 of them mnlti- 
engine. '['his aaounfs for the sharp 
increase in compans aircraft hours 
flown in 1947 over tile 1946 figures. 

Todav's corporate airenift fleet totals 
over 9,000, some 1,500 of these being 
multi-engine pianos, and 7,500 single- 
engine four-place dc luxe aircraft. 
Probably another 7,500 single-engine 
planes are owned by business men and 
used somewhat for business purjjoses. 

► Conversion Jobs— This big postwar 
expansion of company living came 
about when a con.siderabic number of 
Air Force and Navy air transports be- 
came available to American industry 
through War Assets .-kdininistralion. 

Several hundred military transports 
of the IXl-5 (C-4/1 and I.odesf.ir 
(C-60) types were converted to corpora- 
tion use by means of rc-designed in- 
teriors. soimdpriKifing, ele. 

Companies requiring faster fians- 
portation purchased and modified a 
number of such wartime bombers as 
the Douglas B-25 and A-26. I.ocklieed 
PV-1 Ventura and North .\mcr; 


Corjior.ttion Phiin 
Operations 


Corporation 
Multi-Engine Trains ports 
1951 


B-25; all except the B-23 were licensed 
under an NL certificate by the CAA. 
The B-23 qualified for an NC when 
Pan .American picked up a block of 
them and put one through the 'I'asitc- 
gory tests, but these were later sold to 
private ind«strv. 

► New Models- A further boost to this 
significant devclopincait eainc when 
Beech brought out an improved post- 
war Model IS— the D-18-S (or C). 
Mote than 550 of these have been pro- 
duced to date (a considerable number 
for foreign governments), and with the 
converted wartime ,\T-11 trainers and 
C-45 Expediters, there are some 7D0 
Twin Beeehcrafts flying the U. S. air- 
ways in corporation service. 

.^mong twin-engine amphibians the 
Grumman Widgeon has teen widclv 


used bv business finn.s for ; 


More recently s 




; 50 of the larger. 


/ \ 

A NEW SOURCE 

PRESSURE 

TESTED 

FLEXIBLE METAL 
CONDUIT AND HOSE 

Every Length Worronled 
To Withstand Its Specified 
Pressure 


Meets Brood Range of 

ARMY'AIRFORCE'NAVY 



WIRE BRAIDING 

of All Types in Tin, 
Copper. Bronze, Steel and 


WRITE TODAY 

for Complete Specifications 

FLEXIBLE METAL 
HOSE MFC. CO. 


AVIATION WEEK, 


25, 1952 



For maintenance, PERMACEL and TEXCEL 
Tapes prove their usefulness 
at Pan American World Airways 

1. Indispensoble for $eoling openings in fuel, oil and 
hydraulic lines. 

2. Provide identification of cables and pipes — through 
various colors — thus facilitating rapid re*assembly. 

3. For painting, stripes, lettering and insignia. 

4. For protection of parts while planes are in hangar. 
TEXCEL Long-Length Cellophane Tape is also used in the office 
for making file tabs and mending torn papers. ..for holding 
charts and reports on navigator's table. 

These are just a few of the many ways permacel and TEXCBl 
Tapes help cut costs... expedite production. Our national 
sales force and special technical representatives are available 
to give YOU prompt service and full assistance on YOUR spe- 
cial tape problems. They will call at your request, or if you 
prefer, write Dept. 9F tor descriptive literature. 


INDUSTRIAL TAPE CORP. 

New Brunswick, New Jersey 
Makers of PERMACEL* and TEXCEL* 




more luxurious Mallards were pro- 
duced. and about 35 of these are 
operated bv American companies or 
business men. 

Thus the approximate total of 1,500 
corporate multi-engine aircraft as of 
the end of 1951 would break down 
about like this; DC-3s, 275; Lodestars, 
160; converted bomber types, 75; Twin 
Becehcrafts, 700; Grumman amphib- 
ians, 155; Twin Bonanzas and de- 
Havilland Doves, 35; Lockheed 12As 
and Cessna T-50s, 100. (These are 
used strictlv for executive transporta- 
tion— there are several hundred Twin 
Cessnas, for example, that are used in 
industrial, non-transport applications). 

These figures are based on an early 
1951 survey made b\' the Corporation 
Aircraft Owners Assn., revised by in- 
formation from various sources and 
checked with figures prepared by the 
Defense Air Transportation Adminis- 
tration (General Aviation div,). 

During the past three or four years 
the company aircraft fleet has been 
greatly augmented by several models of 
de luxe four-place single-engine aircraft 
of the Bonanza, N’avion and Cessna 
190/195 types. The speed, range and 
generally superior performance Of these 
$l 3,000-to-Sl 5,000-airctaft, plus their 
ability to utilize thousands of smaller 
airports generally unavailable to most 
multi<nfinc equipment, renders this 
class of airplane a valuable addition to 
U. S. air transport facilities. 

► High Utilization— The CAOA surve; 
indicated that companies were ascr- 
aging 600 hours per year for multi- 
engine aircraft in 1950, with some 
running as high as 750 or 800 hours. 
It is believed the average 1951 utiliza- 
tion will be found higher than 600 
hours. Single-engine aircraft totals 
varied widelv, from 300 hours to more 
than 900 hours for 1950. This trend 
also will have been up for 1951. 

Tire 180 member companies of 
CAOA represent some ds industries. 

The members operate close to 
500 aircraft, a large proportion of them 
multi-engine planes. More than 20 oil 
companies operate a total of 100 of 
these planes. Other industries repre- 
sented include aircraft and engines; 
aviation radio; arms and anrmunition: 
automobiles; chemical products; con- 
struction & building materials; elec- 
trical & electronic products; farm 
machinery: metal products: pipeline 
transmission: steel: utilities. 

Accepting the CAOA niember air- 
craft as typical, the corporate multi- 
engine fleet is 98% equipped with 
VHP radio (including Omni), and the 
single-engine fleet better than 90%. 
About 30% of the multi-engine pilots 
have A’TR ratings and m er 60% have 
commercial plus instrument- Despite 
a couple of recent crashes, the safety 
record has been exceptionally good. 
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THE DOW CHEMICAL COMPANY 

Mognes/um Deparlmeni • Mrdlond, Michigan 
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Saving Ground T^e in Mid-air . 
with the ! 


Sperry 


irouiid time in mid-air! With the Sperry 
Engine Analyzer installed on all North- 
west Airlines' Stralocrtiisers. flight 
engineers can gel a continuous visual 
analysis of each engine's performance 
w/ii/v in piglii. Graph-like patterns on 

irregularities in power plant operation. 
► Upon landing, flight log informa- 

diately to those parts that require 
servicing . . . avoids prolonged engine 
running on the ground. 

Result; Northwest Strotocruisers 
spend more time in the air — less 
time on the ground. 


aircraft to isolate detailed engine diffi- 
cuitics. This instrument pays for itself 
in a matter of months. Aside from 

proper operating techniques at all limes 


► The Sperry Engine Analvzcr reflects 
this company's many years of experi- 
ence in the precision manufacture of 
insirumonis designed to aid aviation. 



sply 


OmSCOPl COMPAHf 


EWOaiEXNS 'BROQKLVN-l 


»N FRANCISCO -SEATrLt 


It GYROSCOPE 


Lightplanes Seen Vital for Defense 

Industry provides a subcontractor reserve for ntiiitary 
manufacturers: new planes going to essential users. 

By Carl F. B. Roth* 


With the same aggressive determina- 
tion that has marl5d the progress of 
the personal aircraft industry since its 
birth— and in spite of the added ob- 
stacle of scarce materials— .Ameiican 
manufoctuters of personal, executive 
and agiicultutal planes reporting to 
this A^ociation in 1951 produced a 
total of 2,302 aircraft. Tills production 
had a dolbr value of $26,837,000 
figured at the manufactursts’ net billing 
price, compared with 3,386 planes 
valu^ at $19,157,000 the previous 
year. 

The feet that unit production was 
reduced almost one-third, while dollar 
salue was reduced onlv one-sixth, is 
accounted for by the fact that 1951 
sales were mostly larger executive-type 
aircraft. 

► Defense Value— tt is s^ificant to 
note that last year the Air Coordinating 
Committee, after very exhaustise 
studies of the situation, recommended 
that enough materials be provided to 
permit a production ptograin for light 
utility aircraft at an aniui.il nitc of 
3,500 units. 

This recommended and subsequenth' 
approved level of priority .support was 
designated as the “minimum" level. 


It was justified by the CivH .Aeronautics 
Administration, as the industiy’s 
Claimant Agency, on the basis of 
proven essentiality to the national de- 
fense and the civilian economy. Justi- 
fication was supported by statistics and 
studies made by the report of a Task 
Group of the National Scciiritv Re- 
sources Board. It is interesting to note 
that this program also was given strong 
approval of the Department of Agri- 
culture and the Federal Civil Defense 
Administration. 

Reasonable allocations of material 
arc now available, but tliere was a 
period of a year, following the start of 
the Korean conflict and the iinpusition 
shortly thereafter of priorities on ma- 
terials, when the industry was denied 
material. TTiis has caused the reduc- 
tion in production, despite a strong 
market based on essential need existing 
in the business, industn- and agricuT 

► Industry Cooperation- In tliis respect, 
it is worthy of note tirat the industry 
lias cooperated in determining, insofar 
as possible, that sales of new civil air- 
craft produced under tliis program 
would be channeled to persons and 
firms who arc actively engaged in 
defense-supporting activities and in 
essential civil uses. 

The light airplane is rapidly proving 
itself to be a unique and iililitarian 
tool for business and agricuiturc. I'hose 
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BY FORGINC EXTRA "FIGHT’ 
INTO TURBINE BLADES 


Here’s the turbine assembly of Pratt & Whitney Air- 
craft's great J-42 Turbo-Wasp— first jet engine to attain 
official rating for 1,000 hour overhaul. 

Take a particular look at the turbine blades, photo- 
graphed after 500 hours of actual operation. Besides 
contributing to the general service dependability of the 
J-42. they have another remarkable story all their own. 


Combat pilots in Korea report that these blades, oper- 


ating at 12,000 rpm and at extremely high temperatures, 
have taken damage from bidlets and rocks without seri- 
ous impairment of engine performance — and brought 
plane and pilot safely back to base, 


The forging of rugged blades like these is the type of 
work we’re doing here at Utica. We’re proud that 
UnCA was one of the earliest primary suppliers of 
turbine blades to Pratt & Whitney Aircraft for the 
Turbo-Wasp. 


UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 


who have put them to work find tiiem 
indispensable. Business and agriculture 
activities where aircraft are put to work 
quickly re-adjust so that serious harm 
would result if the use of the aircraft 
were denied or seriously curtailed- 
Tiie lightplane industr)’ has also 
again demonstrated tliat it fills a vital 
role in the mobilization pre^ram. Light 
aircraft and engine builders have the 
airaaft skill, know-how and the com- 
plementary facilities to take on a \'erv 
important part in tlic field of sub- 
contracting for major military aircraft 
manufacturers. Thus, this segment of 
the industry in both prime contracts 
for the military, subcontracting for 
others and in maintaining civil aircraft 
production on as higli a level as pos- 
sible, is more than doing its part to 
support America’s effort to achieve 
leadership in the air. 



mechatronici 



We coll it mechatronics 

os o symbol for ServomecHonisms' 
Inc,, technique for the multiple and 
interchangeable use of stondord, 
functionolly pockoged, servo 
components in voried electronic 
ond eleetro-mechonicol systems. 1^ 
Mechatronics fulfills the urgent I 
need for: | , 

• Spatial Adaplobility 

■ Instant Mointainobility 

■ Training Simplicity 

• Eose of Assembly 1 


El Sagurtdo. Collf. « POST ANP STEWAPT AVES.. WESTSUirr, N. X • Fl. lauderdela, Flotido 
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FOR YOUR "AN" OR STANDARD 

STAINLESS STEEL 
FASTENERS.... Ts 


(i.t. i" ; 

I P.odOf ST»i"**** I 


7 <mc quaiUcf 
<MeC ctetiven^ 

Plo<e your erdort with Allmotol for 
Stainless Steel Fasteners that meet the 
rigid spesifications of the Aviation In- 
dustry, All types and sizes, "AN" or 
STANDARD, in stock. Stainless Phillips 
Recessed Head Screws and Specials 
available too. Complete facilities un- 
der one roof assures prompt delivery. 



, SCREW PRODUCTS COMPANY, INC. 
33 GREENE STREET NEW YORK 1 3, N. Y. 


Agricultural Flying 
Advances in 1951 

Farmets throughout the country are 
showing an increased awareness of the 
utility of aviation in their field. Hand 
in hand with theit growing interest, 
new advances in agiiculturu aviation 
have been unfolded. 

"ITie first plane designed from the 
ground up tor farm work was an- 
nounced by the Civil Aeronautics Ad- 
ministration and Texas A&M College 
this year. Remarkable new strides were 
made in crop spraying techniques, in- 
cluding a device to vary the swath 
coveted by a Vow-flying plane. Apple 
growers leaned more heavity on hor- 
mone applications by helicopter to 
keep fruit on trees longer. Elsewhere 
there were marked improvements in 
frost, brush, insect and weed control- 
using air power, 

CAA listed 8,000 airplanes doing 
chores connected with land manage- 
ment. In July, the U. S, Soil Con- 
servation Service had laid plans for ex- 
perimental aerial soil suc\^. It was 
hoped the billion-mile task would move 
•4 to 1? times faster-cost 14 to 30% 
less when done by air. 

► .Ait Touts— Of equal significance was 
a notable tendciics foe farmers to use 
aircraft for sclf-cducation— to study 
their mmiagemcnt and soil problems 
from the sky. Toward the end of the 
best flving weather last fall, reports to 
the U. S. Soil Conservation Service 
indicated at least 300 ‘‘conservation 
ait tours" had been held, with a few 
more scheduled in the South and 
Southwest. .At tliis rate, 50-60,000 
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ADVANCED TRAINER... 

FOR THE FIRST GUIDED MISSILES GROUP, U.S. ARMY 


The United States Army Field Forces today 
is training its first Guided Missiles Group 
with Fairchild Missiles. In firing these ad- 
vanced type anti-aircraft missiles, the Army 
Field Forces is preparing now for the day 
when missile batteries will defend cities and 
vital military installations. 

Firing on the desert missile range at 
Ft. Bliss, Texas, officers and enlisted cadres 
are learning the skills and techniques neces- 
sary for the tactical application of these 


new weapons under conditions similar to 
those in actual combat. 

Fairchild’s Guided Missiles Division also is 
providing similar anti-aircraft missiles for the 
United States Navy and the United States 
Air Force. Its advanced engineering and 
technical facilities are being devoted to the 
design and development of new missiles and 
improved versions of current missiles to pro- 
vide our Armed Forces with the latest and 
best possible weapons. 
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“Give me a place to stand and I'll move the earth,” Archimedes 
meant, with a place to stand in the sky, he could pry the earth 
from its orbit. In Archimedes’ day, the sky was the limit — 
but no more. 

Men go farther and faster now than ever before, the sky’s no 
limit, because progressive acsiF' bearing design coupled with 
proven manufacturing know-how assures reliable engine per- 
formance in today’s rugged aircraft. 

ocsiF intends to continue its four decades of close cooperation 
with the aviation industry, pioneering aviation’s needs for 
new and improved bearing designs. 

And will continue to provide every industry with eight good 
reasons for preferring acstP: Integrity, Craftsmanship, Metal- 
lurgy. Tolerance Control. Surface Finish, Product Uniformity, 
Engineering Service, Field Service, ’jm 

SKP INDUSTRIES, INC., PHILADELPHIA 32, PA.- 
manujactuteis of asss' ond hess-srioht bearings. 






people would have taken an air look 
at their neighboring agricultural land 

The air tout idea is usually credited 
to the National Flying Farmers. The 
first tour was held in Oklahoma several 
years ago, Since then, the airplane has 
established itself as conservation’s best 
"sales booster." 

Air soil tour attendances of 2-3,000 
people in farming communities ha\e 
been experienced. District consersa- 
bonists or county agents usually map 
out the route, arrange for ground mark- 
ers. programs and maps. 

But the pilot is the key man, the 
teaclier in a fiying classroom. Ordi- 
narily, it doesn't take him long to 
point out erosion, drainage systems, 
terraces, grassed waterways, over, 
grazed pastures, contour strip crops 
and insect damage. 

Ground events include agricultural 
and conservation movies shown in lire 
hangar; demonstrations of farm imple- 
ments and machinery; talks by farm 
leaders and related experts. Aerial ap- 



plications of fertilizer, insecticides and 
seeds usually please the aowd. 
^Popular Idea— Tout Bights average 20 
to 30 minutes. To fly a maximum 
number of people at 800- to 1,200-foot 
altitudes where ground culture is best 
observed, the -f-place ship has proved 
most effective. Smaller craft may be 
used, but larger planes penalize ma- 
neuvcrabilitv and visibility for the 
tourists. Tire big planes also detract 
from the "pcrsonafly conducted" ap- 

Twenty-nine 4-seatcts were used in 
flying 235 consersation tourists in a one- 
day cs’cnt in Ohio— this gives a rough 
idea of facilities required for the neces- 
sary accommodation. 


Wherever held, air conservation tours 
have clicked, Soil Conservation Service 
officials say. Forty soil conservation 
districts in Ohio which held them in 
1930 repeated in 1951, They were 
joined by 30 other districts in the same 
state. Eight states in the upper Mis- 
sissippi Valley recently set up a per- 
manent program of air soil tours. 

Operators with an eye for the future 
welcome the trend. It gives them the 
chance to show the airplane doing a 
job only it can do, It attracts thousands 
of newcomers to the airport. It has 
placed aviation in very favorable light 
as an effective ally agriculture a 
national enterprise in which everyone 
has a stake. 


SPECIAL COATED FABRIC 

DIAPH RAGMS 



and Exacting Applications 

Cfurcd fabrics of special properries, VULCAN has ihc knowledge, skill and faciliries 

Leading airframe and equipmenr manufacrore/s choose VULCAN diaphragms and 
fabrics for such applicaiioos as 





VULCAN RUBBER 


Pacific Cixiu RepreicaraCfc.- Cordon 7.. Greene Co.. 2355 E. 8th Sr.. Us Angeles 21, Calif. 
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HELICOPTERS 




Copters Win Role in Air Power 

Rotor craft come of age in Korea and now new fields 
of utility open for both militaiy and civil users. 


By Harvey Gaylorrl* 

Six years ago, on Mar. 8, 19-46, to be 
exact, the Ci>-il Aeronautics Administra- 
tion issued the world's first commercial 
helicopter license. This was the spark 
which launched the helicopter industry 
on a program to include the helicopter 
as a new but important adjunct in the 
field of transportation. 

The inception of that program was 
modest and not without barriers. Heli- 
copters were unpros-en operationally and 
not even the engineers who designed 
them had a complete realiaation of 
their utility and potential. The public 
was prone to regard the lielicopter as 
a novelty. 

[ii the ensuing six years, the heli- 
copter has come of age and its progress 



is almost witliout parallel in the history 
of transportation. Botli the industry 
and the military and commercial oper- 
ators, who collectively had both pa- 
tience and confidence in rotary wing 
aircraft, pioneered together. 

► Around the World — Surprisingly 
enough, the process was a comparatively 
short one. Within four years, heli- 
copters were doing a hundred different 
types of jobs in more than 30 coun- 
tries. They were proving themselves 
reliable workhorses, able to achieve 
things impossible for any other type 
of vehicle and equally imMrtant, doing 
these things safely, quic'kly, and eco- 
nomically. 

At the outbreak of Korean hositili- 
ties, the military requirements for 
helicopters increased sharply. By June 
1950, less than 1,000 helicopters had 
been produced in this country. Almost 
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This problem 
was solved 
easily... 


minicdiately tlicreaflcr, the deniaiuls oi 
the industry multiplied until today the 
iiulustrs' has orders exceeding S-400 


with S.S.While flexible shafts 


U. S. Registered 
CivU Helicopters 


Helico|tIer Iiiduglry 

.9» >»1 
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That the industry was ready to be- 
gin meeting the demands of the mili- 
tan' was due in a large measure to the 
fact that at least three companies were 
already in production on a commercial 
basis, modest tliough it was. 

► Military First— Industry was called 
upon to deliver helicopters to Korea 
where the capabilities of the craft were 
to be adequately tested under combat 
conditions. Their work proved to be 
startingly successful— new and practical 
uses were bom out of necessity and 
adopted as standard operational pro- 
cedures. The need for speedy deliver- 
ies grew and an immediate diversion of 
materials and equipment into military 
procurement channels was accomplished 
in short order by the entire helicopter 

F.arly deliveries to tlic military were 
taken "off the shelf." and almost the 
entire flow of helicopter production was 
elh'ertod to support the Korean activity. 
Iliis action depleted manufacturers’ 
inventories of equipment and spare 
parts and before it was possible to re- 
place these stocks the Controlled Mate- 
rials Plan was put into effect. This 
prevented the manufacturers from re- 
capturing the commercial material 
which lias been used to expedite the 
early military programs. 

Today, the industry is producing al- 
most exclusively for the military. Con- 
scqucntlv, commercial operators of 
helicopters ate encountering difficulty 
in maintaining their equipment. 

► Commercial Need-lt is to the ad- 
vantage of both the government and 


The Gyro Fll.x Gate Go-’iipas-s provides highly 
acoirute direclional guidunee ut all limes — dtir- 

A possible obstacle in il.s design was the fact that 
the gyro had to be erected at eerlain limes. Simple, 
if the gyro was to be witliin arm's reach — but not 
so easy wlieii you consider that it had to he located 
far out in the wing, That's where .S.S, White flex- 
ible shafts canic into play, These “Metal Muscles"^ 
reach clear out into the wing and through elec- 
trically or mamially operated remote control, allow 
the gyro to be speedily and effectively erected. 

In this and many oilier instances. S.S.While flex- 
ible shafts have proven themselves adaptable, sim- 
ple and dependable. Whether your problem is 
remote control or power drive — look to S.S.While 
flexible shafts for the solution. 

SEND FOR THESE FREE BULLETINS 

BVLLETIS S008 hai asential /acU and 

data oh flexible the/u and tellt hoie lo 
seleci end apply them. 

CATALOG T-Sl hai details on ilandard 
flexible tha/t combinationi, oetualar,, 
adapters, /ittings and other 
products lor industry. 




■l&SSEZ&H 


Biimiiniiii'iNJi.a 


THEUZ^/^4<3!^^INDUSTRIAL division 

DENTAL MFG. CO. 


WESTERN DISTRICT OfFICt • TIMFS BUILDING, LONG BIACH, CALIFORNIA 


AVIATION WEEK, 


25, 1952 




'”?T,f.;S™,Sofct"S“: 

s'riXTjrss 


™^ll 

discovery of vital ore and oil deposits, 
for scheduled air mail delivery and for 
many other civil applications.' 

► Assist for the MiUtary-From this sub- 

uled air mail carriers. Eicperience gained 
Maintenance and ' inspection methods 

gfiS 

SpsfHs 



'SS- 

THE THERMIX CORPORATJ^^ 


[ 


THE AEROTEC CORPORATION 

PiiitSsssiiaS’ 


] 



TRANSPORT IN AIR POWER 


Airlift; More Planes, Manpower Needed 



• MATS is doing a good job 
with what it has, but is a one-at-a- 
time airlift agency. 

• Military transport arm needs 
career setup for officers, more 
secure procurement position. 

By W illium Kroger 

.^n air-transpcrtabic army is tech- 
nically practical today. It may not be 
bureaucratically practical. 

Military airlift from Japan to Korea 
saved U. N. forces in tlic Pusan perim- 
eter, according to most authorities. 
Four years ago this summer, airlift 
sas’cd Berlin for the Allies. Air evacua- 
tion of wounded from Korea, plus air 
movement of medical supplies, is 
largely responsible for cutting in half 
the mortality rate from wounds ex- 
pected on the basis of World War II 
experience. 

But there is still no evidence of na- 
tional planning to use air transport to 
its maximum proven potcntial- 

Seven years ago this month, Gen. 
H. H. Arnold, then commanding the 
Ami\ Air Forces, said; “We have 
learned and must not forget that from 
now on air transport is an essential of 
air power, in tact, of all national 
power." 

V\'ar planners in Washington prob- 
ably would indignantly deny an ac- 
cusation tliat they have forgotten- Yet. 
one man involved in the task of es- 
tablisliing a civilian reserve for militarv 
airlift says he was amazed at the small 
number of planes the military esti- 
mated it would require from tlie air- 
lines in case of world-wide war. 

► Tire Contradictirms— An inquirer is 
assured tliat the top militarv planners, 
from the Joint Chiefs of Staft on down, 
appreciate the value and potentials of 
airlift. There is also an appreciation of 
the fact that our airlift capacity-in- 
cluding all tlie four-engi)ic aircraft of the 
civil ai:lincs-is not sufficient to supply 
siiiuillancously all the places in the 
world where the U. S. has vital in- 
terests. And there is also tacit admis- 
sion that no effort now is beine made 
tosvard building that much airlift capa- 
city. But as one AF officer says, “There 
will never be enough airlift to satisfy 
cs'eryone who wants it.” 

Persons with knonkdge of military 

too 


airlift capacity and plans to expand it 
will not comment on that apparent 
contradiction. Tliey say it is linked 
with war plans and in the highest cate- 
gory of security. A careful analysis of 
transport air power gives a basis to 
speculate on reasons for present policy. 

Secretary of the Air Force Thomas 
K. Finletter has said; "Our Air Force 


has four main tasks. These main tasks 
are, first, the ait defense of the United 
States, second the strategic counter- 
attack, third, tactical ait support, and 
fourth, air transport." 

► First Call— Tliat fourth task of the 
Ait Force presumably is to supply air 
transport to any service that needs it. 
The Air Force is getting the highest 
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manutacfurers 

of BROACHING IHACHMS 
oodBROACHCS 


With such a head start, it's hardly any 
wonder that we are also the world's largtsi manu- 
facturers of broaching machines and broaches. 
Age alone couldn't bring us this size-distinction, 
but conscientious and capable service throughout 
the years did! 


Proud ? ... of course we’re proud I Being 
the pioneer manufacturer, we feel that in those 
SO years we have been responsible in no small 
measure for the development of the art of broach- 
ing — a process that is relatively new in the field of 
metal-working, but one that accomplishes truly 
remarkable savings of time, labor, and cost in all 
types and all sizes of shops. 


NO ONI flSI HAS HAD SO TIAIS IN MOACHING . . . S9 no OHe tlst, oj COurst, bas 
acquirtd iO years oJ brooch-eiigmeermp-heelgrevnd to place at your disposal. 
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LAPOINTE 


MACHINE TOOL COMPANY 


HUDSON, MASSACHUSETTS • U. S. A. 



THE WORLD'S OLDEST AND LAR6EST MANUFACTURERS OF RROACHINS MACHINES AND BROACHES 
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• Engine Instruments 

by WESTON 


priority in defense planning. In plan- 
ning airlift capacity, is it giv ing its own 
transport needs priorit;' over needs of 
the otlier services? 

'I'lic .\ir Force controls air transport 
and therefore is in a position to exer- 
cise first call on airlift capacity. So, 
are the other services stating their air- 
lift rcc|uireincnts in terms or wliat they 
know can be carried by air. or in terms 
of wliat capacity they believe will be 
available after Al'' gets first call? 

There may be several answers to 
these questions, and they are apparent 
in a study of the Ait Force's methods 
of fulfilling its fourth main task— air 
transport 

Organization 

The agency that supplies military 
airlift for all U. S. forces is the Military 
Air Transport Service. When it was 
formed on June 1, 19-18, it was the 
first CK.imple of unification in action. 
Into it went basic parts of the .Air 
Force's Ait Tranmort Command and 
of the Naval Air ’Traiispott Service. 

The Navy has always liad planes .ind 


Meet the latest military specifications. Hermetically sealed, 
and with flanges eliminated to conserve panel space. 
Quickly mounted by simple clamping method. Available 
as Temperature Instruments for latest aircraft requirements. 
Weston Electrical Instrument Corporation, 579 Fteling- 
huysen Avenue, Newark 5, N. J.. manufacturers of Weston 
and TAGiiabue instruments. 

Other WESTON instruments for aviation service include: 

IIS Cross Pointer Indicalors-Pesition Indicalots-Speciol 
Flight Inslruments-Armnetors, Voltmeters and Freauency Meters- 
Camplele electricol ond elactroisic Test Equipment 
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Pound for pound and inch for inch, there's nothing 
as complicated as modern military aircraft- As 
you go through the list of complex, intricote equip- 
ment responsible for the operation and success 
of these planes you'll find Amphenol components 
and cables used in strotegic applications where 
sustained top grade performance under oil con- 
ditions is an absolute necessity. 

Manufacturers of electronic equipment that 
use Amphenol components know that they will 
perform as specified, And they know that what- 
ever their application problem may be they will 
find the answer at Amphenol for no other manu- 
facturer of electronic components has as wide a 
range of cables and connectors to meet the rigid 
Army-Navy Specifications, Write today for 
Amphenol's General Catalog B-2- 


AMERICAN PHENOIIC CORPORATION 

1830 SOUTH S4TH AVENUE • CHICAGO 50. ILLINOIS 


men in MATS. A Naval officer has 
always been vice commander of MAI’S. 
.An .Air l'’orcc officer has always been 
commander of MATS. The Air h'orce 
has operational control over -MATS. 
The Air Force supplies, money, planes 
and equipment for MATS. 

The Air Force lias other air trans- 
port responsibilities. It operates troop 
caniet planes, the Combat Cargo Com- 
mand in Japan and Korea and the sup- 
port planes for Gen- Curtis LeMay’s 
Strategic Air Command. None of these 
is included in M.ATS. 

► Yardstick for Capability — MATS 
missions are specified by the Joint Mili- 
tary 'Transportation Committee, which 
is an off-shoot of the Joint Chiefs of 
Staff. 'Ihese missions are passed along 
to USAF, which in turn relays them to 
MATS. As neat as can be determined, 
these missions are decided on the basis 
of MATS capabilities. And M.ATS 
capabilities ate influenced, if not actu- 
all^' dictated, by Air Force procurement 
decisions. 

MATS may ask that certain planes 
be purchased in certain quantities- 
Whether thev arc actually bought— 
and tliev seldom Irase faecn-depends 
upon uSAF's budget and its need for 
other tepes of planes to fulfill missions 
of liiglict priority tlian transport. 

'Ibat may be a basic structural weak- 
ness in the organization of out military' 
airlift. If JMTC, in addition to speci- 
King MATS’ missions, specified 
Nf.ATS' size and composition, there 
might be mote airlift available at all 
times for all services. 

I'lic personnel of M.ATS is drawn 
from both Air I'orce and Navy, al- 
thoiigh Navy people with MATS ate 
merely on temporary detached duty. 
l''or .Ait Force components, M.ATS can 
be a carecr-except for the general 
officers. 

► Command Changes - Accordingly, 
the tliree officers who established 
M.ATS now have other assignments- 
Rear Adm. J. P- WTiitney, first vice 
commander, has been succeeded by 
Rear Adm. Hugh Goodwin, who has 
now been with M.ATS a little more 
than a year. Adm. Goodwin has 'been 
a Naval’aviator since 1929, and in addi- 
tion wears the twin dolphins of a sub- 
mariner. His service record shows wide 
combat experience on carriers, but no 
transport experience. 

Maj. Gen. William H. Tunner was 
tlie original deputy commander of 
M.ATS- An airman since 1929, he or- 
ganized the domestic wing of AAF’s 
Ferry Command during the war. was 
the architect of the “Hump” airlift and 
commander of the Berlin Airlift. One 
of tlie -Air Force's crack administrators, 
ho was transferred from M.ATS last 
December to be deputy commander of 
an Air Materiel Comm.ind sadly in 
need of capable administration. His 
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post as deputy MATS commander has 
hecii abolislie^. 

Lt. Gen' Laurence S. Kutcr was 
coiiiraiuidcr of MATS from its incep- 
tion until last fall. After brilliant staff 
and command work during the war, he 
moved into ait transport in 1945 as 
commaiidct of ATC’s Atlantic division. 
Prior to commanding MATS, he was 
U. S. r^resentative to the Inter- 
national Civil Aviation Organization. 
Now he is Deputy Chief of Staff, Per- 
sonnel, of the Air Force. 

Succeeding Gen. Kutcr is Maj. Gen. 
Jo.scph Sniitli, an airman with trans- 
port cx|)crieiicc, best proven when he 


was u key figure in the Berlin Airlift. 
► Experience Yet to Come— Both Gen. 
Smith and Adm. Goodwin, on their 
records arc able officers. But it will, 
of course, take them years to gain the 
detailed knowledge of transport opera- 
tions that is possessed by Kuter and 
Tunner, who between them forged 
the concept of global strategic airlift. 

If air power is an cs.sential of national 
power, as stated by Gen. Arnold, perhaps 
there is merit in the idea of careers in 
transport for military officers— especially 
ill this period when no One knows 
«licii tlic U. S. may be Called on to 
siip|)l; airlift in vast amounts to sev- 


eral widely-separated parts of tlic world. 

If the organizational structure of 
U. S. military airlift is influencing plans 
for use of airlift, it is also influencing— 
and has markedly influenced-the capa- 
bilities of our ctiief supplier of airlift, 
the Military Air Transport Service. 

Capabilities 

MATS is not capable today, and has 
not been capable in the past, of supply- 
ing all the military airlift that could be 
used. At the time of the Berlin Airlift, 
every available cargo plane was hurried 
to Europe while MATS officials pub- 
licly stated tlrat if volume airlift was 
needed elsewhere in the world tire 
service could not furnish it. 

Today, MATS— strongly assisted by 
commercial carriers under contract— is 
performing prodigies in the Pacific. But 
if called upon for a comparable effort 
to, say, the Middle East, it could not 
fulfill without crippling its other services 
and the civil airlines- MATS is a one- 
at-a-time airlift agency. 

► The Fleet— Well over one-half of 
MA'f'S present fleet of 987 aircraft arc 
transports. Mow many of the transports 
ate four-engine types is classified, but a 
good guess woulii be slightly more than 
lialf. However, only a relative handful 
of these ate postwar models. There are 
a few Douglas C-124s, perhaps a dozen 
Lockheed C-121 Constellations and 
Douglas C-74s (now obsolescent, but 
predecessor of the C-I24). There are 
somewhat more Boeing C-97s. 

The Navy soon will assign some 
Douglas R6bs (DC-6A) to MATS. In 
tire course of time, MATS should get 
some Douglas C-1 18s (DC-6) and Lock- 
heed C-121Cs (Super ConsteUation). 
These planes are on order for the Air 
Force. How soon MATS will get them 
and in what quantities will depend upon 
Air Force needs- 

Since its formation. MATS has had 
a program to re-equip and modernize 
its fleet, Its plans, as far as four-engine 
tvpes are concerned, have been based on 
the Douglas C-124 and Boeing C-97. 
Tire Air Force has ordered some of each- 

► First Things First— Normally, ^ this 
time, MATS should have had a sizeable 
fleet of both types. It does not because 
most of the planes have been going to 
the Strategic Air Command to enable it 
to move entire wings great distances on 
short notice. 

This movement of SAC wings is air- 
lift, although it is in a sense tactical air- 
lift and therefore not the mission of 
MATS which is concerned with strate- 
gic airlift. Diversion of the C-124s from 
MATS was in keeping with Air Force 
commitments. The “strategic counter- 
attack" has number two priority in Fin- 
letter’s listing of Air Force tasks while 
air transport has fourth rank. And giv- 
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Kelife Super-Cleaning and Processing 
Compounds ore hosed an the principle 
of pH Confrol. Here ore two examples of 
how Kelife simplifies aircraft monufoefure 
and mointenonee; 

SPOT WELDING ALUMINUM-Pcepare aluminum or aluminum 
alloys, including complete assemblies, with Kelite Process K-l-B 
... it gives you chemically clean surfaces with extremely low micro- 
ohms resistance ... cuts rejections.. , it's revolutionary and fully 

CLEANING ENGINE PARTS-Ca rbon, grease and oil are thoroughly | 
removed by cold tank cleaning with Kelite formula 1006. Use it 
for cleaning everything from connecting rods to carburetors , . . it's 
non-flammable . . . safe on all metals including cadmium, zinc, mag- 
nesium and aluminum. 
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iiig SAC mobility certainly increases its 
abili^ to deliver the strategic countcr- 

if the C-124 .ind C-97 had been 
ordered in quantities years ago, there 
might now be enough for both SAC and 
M.4TS. This could not be done be- 
cause of the low priority ait transport 
has in Air Force missions. Until the 
Korean war began, budgets were so small 
USAF had to devote its procurement 
funds only to the highest priority planes. 
And they were strategic bombers and in- 

The result has licen a progressive 
decline in MATS capabilities at the 
same time that tire utility and potential 


need of airlift has been increasing. 

► Reserve Factor-As MATS meets an 
increased need for its services, its capa- 
bility to cope with an emergency situa- 
tion actually decreases. While a high 
daily utilization of aircraft is a sign of 
he-alth for an airline, MATS spokesmen 
arc quick to point out that MATS is not 
an airline and that a high daily utiliza- 
tion is a sign of danger. 

MATS can achieve daily utilization 
of 15 hr. That is maximum, and if it 
reached that figure there would be no 
reserve capability for an emergency. The 
lowest daily utilization that permits 
M.VrS to maintain the highest pro- 
fificner crcrilcs the best strategic airlift 


► Tire Plus-Tlie present squeeze on 
both USAF and MAI'S has one adsan- 
tage for airlift c,ipability. In addition to 
teing the supplier of airlift, MATS sup- 
plies a \-aricty of scrs'ices for both mili- 
tary and cisil planes. It opcr.itcs the 
Airways and Air Communication Ser- 
vice, Air Weather Sers’iee, Air Rescue 
Service, Flight Monitoring Service and 
Air Resupply and Communications 
Service. 

These units of MATS supply com- 
munications, weather information, traf- 
fic control and other vital sers'ices for 
the Ait Force and sometimes for the 
Nav\-. Army and airlines. They staff 
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CHANNEL 

ISOLATOR 

LETS EACH PILOT CHOOSE 
HIS OWN INPUT SIGNALS 
AND USt EITHER 
SPEAKER or HEADSET 





The AKC audio cbaaoet isolator 
permits two pilots to select 10 iopuc 
channels in any combination, <atd^ 
pendenlly of etch olber— without 


functioiis can be delegated so that 
each pilot works at peak effideoi^ 
in complex navigation and conumi* 
oication situations. A flick of a 
switch changes from headphones to 
speaker — reduces discomfort and 
pilot fadgue.Writc fotall the details. 



TYPE F-11 Isolation Amplifier 


Pacific Airlift 

lubountl From The Entire Pacific 



Pacific Airlift — Outbound to Japan 



and maintain bases all over the world, 
which can be used for combat purposes 
and traitsport build-up when needed. 

Manning these units takes a good 
share of MATS' 91,979 personnel, but 
the units themselves provide a liatd 
core for expansion. As tlie Air Force 
grows and increases its flying. MATS’ 
service functions must kera pace. So 
the support services will already be of 
adequate sire if M.ATS ever lias to 
expand rapidly. 

The support petsomicl keep active a 
ready-made 100,000-milc route pattern 
over whicli MATS has, time and time 
again, demonstrated its abilitv— in the 
face of little capability-to send supplies 
annvliete in the world. 

Performance 

In performance, the only factor in 
military airlift over which it has domin- 
ant control, the Military Air Transport 
Service has been superb. 

The huge, spectacular operations such 
as the Berlin and Pacific Airlifts push 
M.ATS right into the news and bring 


instant, wacni appreciation. But in be- 
tween the maximum efforts, MATS 
planes and pilots drone along on scores 
of sclicduled flights daily throughout 
the world. 

► The Record-From fune 1, 1948, 
when it was formed, until Dec. 31. 
1951, MATS had flown 2,102.342,976 
passenger milesi 569,554,160 ton miles; 
1,138,000 passengers: 199,000 tons- 
excluding the 2,325,510 tons airlifted 
to Berlin from June 26, 1948, to Sept. 
30, 1949, by a combined USAF-RAF 
task force commanded by MATS 
Deputy Commander Gen. Tunner. 

hfATS operated for two and one-half 
years, and flew U billion passenger 
miles before it bad a fatal accident. 
Since its formation it has had only two 
fatal accidents in scheduled operations. 
Last year it was awarded the Daedelian 
Trophy for achieving the lowest aircraft 
accident rate in the Ait Force during 
1950, 

As steady and reliable as MATS’ dav- 
tu-day operation is. and analysis of tlie 
value of the service’s performance h.is to 
(Coiitfnued on page 1 1 5) 
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How Many CHERRY RIVETS In 
A Modern Super Bomber? 


In aircraft construction, Cherry Blind Rivets are vir- 
tually indispensable. Their practicability is demon- 
strated by the fact that more than a quarter-million of 
these ingenious rivets help stitch various components 
of the modern super bomber — as many as sixty 
thousand are used in the construction of a four-engine 
(ransporl. Their use makes possible refinements of 
design aod assembly methods of control surfaces and 
other components that speed fabrication with big 
savings in unit costs, 

The use of Cherry Blind Rivets has spread from air- 
craft construction to all iadustry. Designers and pro- 
duction engineers find them especially applicable in 
blind spots because Cherry Blind Rivets are installed 
by one man from one side of the work and eliminate 
the helper used to buck other types of rivets, Cherry 
Rivets are used in double-surfaced structures, box sec- 


tions, tubes, ducts, and other hard-to-rcach places, 
Their time and cost saving features arc used to advan- 
tage in railroad cars, busses, trailers, household ap- 
pliances, automobiles, and other equipment where 
reduction in assembly time can be substantial — where 
improvement in product is important. 

Cherry Blind Rivets are one group in the Townsend 
family of fasteners which are used by all industry to 
fasten metal, plastics, wood, glass and fabrics together. 
As specialists in cold heading, Townsend engineers, 
with a complete line of fasteners and parts to draw 
upon, can better help solve your fastening problem by 
giving you an unbiased recommendation. If necessary 
they will design a special item to fit your individual 
need. For information on how you can speed pro- 
duction by improving your fastening efficiency, write 
your nearest Townsend plant or office. 
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Serving America's key cities, 
American Airlines' Flagship Fleet flies 
an average of 243,842 miles a day , , , 
equal to 9‘/4 times around the 
world. On every mile of every flight 
Sinclair aircraft oil flies with 
American Airlines, protecting its 
powerful engines against heat 
and friction. 

American Airlines has entrusted this 
important lubrication job to Sinclaii 
AtRCRAFT OIL exclusively, for more than 
17 years ... 17 years of outstanding 
performance and protection by 
this highly-refined aircraft engine oil! 

Why not entrust your important lubri- 
cation needs to Sinclair aircraft oil? 

SINCLAIR 

AIRCRAFT 


OILS 


Sinclair Refining Company 
Aviation Sales 

600 Fifth Avenue, Mew York 20, N. Y. 
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special Features 

which moke these relays first 
choice of exacting design engineers 


% The Qarc Type ”K’’ Relav uas tlic first of llie farnuus CLARE line of 
small, lighiv'eighl. telephone-type relays. It is still the mainstav of design 
engineers >eho must have superior relays to operate in e.xtrcmelv small space. 
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THE CLARE Type "K" RELAY 
sura — high rasistonca to shock and vibro- 


THE CLARE Type "KX” RELAY 
Soma features os Type *'K" but odds 
greater operotiog ronge and Increased 
sensiHvlty by use of o slightly longer coil 
which con be sofely wound to o moalmum 
resistonce of 6000 ohms. Sizer x 

ii5i"xr. 


Its fast operation, adequate contact pressure, high resistance to shock and 
vibration, long life and complete all-around dependability have met many 
complex requirements. 

The other three relays shown here supply all these advantages of the Type 
"K”, but each adds certain other features to meet such specifiealion.s os a 
greater operating range, greater sensitivity nr operation on extremely low 
power. All except the type "N” retain the reed armature suspension of special 
alloy which engineers recognize as one of the subtler reasons for the superior 
performance of these small CI-ARE Relavs. 

Clare sales engineers are located in principal cities to give you first hand infor- 
mation on the entire line of CLARE Relays ... all of them designed to meet 
the most exacting relay requirements. Call them or write to C. P. Qare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. In Canada: Canadian 
Line Materials, Ltd,, Toronto 13. Cable Address: CL.ARELAY. 


THE CLARE Type "R" RELAY 

Soma basic features os Type "K" but adds 
still furlhersensllivity and operating ronge 
to the Type "KX" by the use of o coil 
which is not only longer but of increosed 
diameter to provide even greoter wind- 
ing spoce. Size: X X 1". 

THE CLARE Type "N" RELAY 
Some basic features os Type "K" but de- 
signed for operation on extromely low 
power, This results from a close-coupled 
mognetic circuit, generous use of mognetic 
Iron and unusually efficlont coll design. 
Slze.m*x1H'xlffa”. 


All relays available in hermetitally sealed form 



All of these four CURE 
small relays ore ovotlable 
enclosed in hermetically 

Connection diogroms ore 
permonently imprinted on 
the base of the enclosure 
by silk screen process. 


CURE RELAYS 


. . . Firsf in the industrial Field 


U. S. Scheduled Air Transport Industry 
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MATS (continued from page 108) 


te tJie Pacific Airlift. 

'f'lio Berlin Airlift stirred key military 
and public figures to ponder the pos- 
sibilities of performing the kind of air- 
lift that Kuter, Tunner and their group 
already were convinced was practical. 
The Pacific Airlift can have left little 
doubt they were right. 

► The Long Lift— In the first year of 
operation, the Pacific Airlift Sew to 
Japan about 28,000 tons. The Berlin 
Airlift hauled that much in five or six 
days. But there was a tremendous dif- 
ference in the two operations-about 
6,700 miles. The Frankfurt-Berlin dis- 
bmee is 280 miles. The average Pacific 
Airlift route is 7,000 miles. 

The number of tons airlifted to Japan 
has not been as important as the proof 
that an airlift could be sustained over 
such a long distance, and the proof that 
reserve airlift capacity not only is desir- 
able, but necessary and practical. 

MATS, in its nonnal Pacific opera- 
tions pre-Korea, had been delivering 
about 70 tons of cargo a month to the 
Far East. AVithin three months. Pacific 
Airlift planes were depositing 106 tons a 
day in Japan alone. And in addition. 
MATS has been able to maintain most 
of its normal world-nide flight sched- 
ules. 

►U.sc of Reserve— The feat has been 
accomplished by use of commercial 
carriers and planes of other United 
Nations, which have carried more than 
have NfATS planes. In the first rush to 
fly supplies to Japan. MATS cliartered 
a Pan American Airwavs plane. Soon 
thereafter, M.ATS entered into contracts 
with a number of carriers for specified 
trips per month. The first flight under 
contract, operated by Seaboard and 
Western Airlines, left Travis AFB, 
Calif., a week after the Korean war 
began. Before the end of Jirlv, 1950, 
there were 54 commercial planes on 
the Pacific run. 

Because the war in Korea is olficiallv 
a United Nations war, a scattering of 
foreign-owned planes has also performed 
valuable service on the Airlift. The 
Royal Canadian Air Force also con- 
tributed planes. 

^^'hilc the foreign planes have not 
been used as much as those of U. S. 
airlines, their vert' presence indicate.? 
the basic soundness of the overall 
mobilization plan, a feature of which is 
to encourage foreign carriers to pur- 
chase U. S.-built aircraft, with the hope 
that when and if the planes are needed, 
the foreign lines will consider that there 
is a debt of honor to be paid. To the 
extent that such a philosophy actuallv 
pays off in practice, the airlift reserve is 
that imicli strengtliened. 

The smooth integration of MATS 
and commercial carriers into a fearfully 


long strategic airlift is a triumph for 
MATS plans for rapid expansion when- 
cs'cr an emergency dictates. Its pro- 
cedures are agreed upon, its support 
services functioning and its personnel 
trained. The only thing it needs, come 
expansion day, is planes. And, as 
already report^, the civilian reserve is 

► The Lcssotr— After the Berlin Airlift 
had ended, the Combined Airlift Task 
I 'otces summed up its report with words 
that undoubtedly reflected the Tunner 
view: “. . , Cargo and personnel can be 
carried between any two points in the 


world, regardless of geography or 
weather. Tire same personnel, the same 
aircraft, and the same techniques could 
be used to transport freight across the 
Atlantic or between New York and 
the North Pole. The only limiting 
factors arc the availability of equipment 
and trained personnel. The mass move- 
ment of cargo and/or personnel in a 
sustained effort, anywhere, any place and 
at any time is not only possible, but 
will undoubtedly become a vital factor 
in any future operation.” 

The “availability of equipment" is the 
limiting factor that is worrying those 
who have seen svliat military .lirlift can 
do, and have been convinced. 
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caps 


for sealing INTEGRAL 
FUEL TANK nuts, bolt 
heads & Hi-Shear Rivets/ 

SEAL CAPS ARE ADAPTA8LE TO BOTH 
COMMERCIAL AND MILITART AIRPLANES 
Pre-molded SEAL CAPS pcnciu a com- 
pletely new picture for both the sealing 
and repair of integral fuel cank&Inaddi- 
cion, SEAL CAPS ran be used to seal pres- 
surized cabins and to se^ and provide 
anti-chaSng protection over beads of 
fasteners in fuel cell compartments. Their 
method of "building up" via a series of 

"'sE^a CAPS*aho'’( U l^’n weight ad- 
dition by eliminating'’flow-out,’' (2) pro- 
duce a tighter tank by routing workman 
error and (3) eliminate sealant waste. 
SEAL CAPS greatly reduce time when 


m-CAST, 


OTHER PRC INTEGRAL WING TANK SEALANTS 


Airlines 

• Expanding fleets of both cargo 
and passenger carriers increase 
airlift reserve. 

• But big problem in emergency 
would be lesliuffling planes to 
keep airlines in business. 

llic size of the commercial airline 
fleet, particularly the number of four- 
engine- planes, detcmiincs the reserve 
strength of the Military Air Transport 
Service. 

Because of that, M.VI'S' emergency 
airlift capacity is expanding f.istei than 
iin examination of M.ATS alone might 

• Hie scheduled passenger airlines’ pres- 
ent fleet has gained in numbers over a 
tear ago. It consists of more moderrr 
planes, more four-engine planes; it has 
greater capacity for passengers— and- in 
an emergency, for freight. 

• Tire all-frciglit lines have iitcreased 
capacity, too, with the first commercial 
cargo plane built for the purpose, the 
Douglas DC-6.A, going into service last 

• The large irregular carriers, principally 
busy with military charter work on the 
Pacific Airlift and within the U. S.. had 
neither the means nor the opportunity 
to increase capacity, although that situa- 
tion will change slighth' in future years. 

Perhap.s more significant to the future 
of military airlift and more indicative 
of where the airlines fit into present 
plans for mobilizing airlift when needed, 
are the orders for nerv planes now on 
the manufacturers' books. 

The Good Times 

The 400 transports on order on Dec. 
31 comprised the largest backlog of that 
t\'pe ever owned bv the manufacturers- 
Even one large irregular carrier. Sea- 
board and Western Airlines, has placed 
an order for ncLV planes, Lockheed 
1049CS. 

This splurge of fleet re-equipment 
fits nicelv into the programs of the 
military airlift planners. To some ex- 
tent thev mav claim credit for it- But 
it is fortunate that the state of the 
nation's economy and the activities of 
the airlines themselves have been work- 
ing in favor of the planners. 

► Business Booming— More passengers 
are riding the airlines now than ever 
before. Higher individual incomes have 
helped: so. too. has-e the Imver air 
fares— family fares and coach services— 
at a time when some rail fares were 

Defense work always requires fast 
transportation of men and goods, and 
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NORTHROP AIRCRAFT, INC. 
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NORTHROP 


Allowance tor travel expenses. 


er-increasiri0 numbers, The Scorpioi 
is designed and built by the 


produced the deadly Block Widow 
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tliis also has had an effect. Tlie forth- 
coming Atlantic coach sendee indi- 
cates a need for more long-range trans- 
ports, some of wliicli have been ordered. 

And. for a change, the carriers arc 
in a position to pay for new planes with- 
out the financial stress of the postwar 
days. 

► TIic First Billiou-nic 29% increase 
in passenger miles for all airlines poured 
flic greatest tcvcnie in its history into 
the indnstty—morc than SI billion. 
Es'cn after hcavv taxes, it is estimated 
tliat the scheduled lines alone will net 
about S48 million, another new high. 
Despite rising operating costs, the air- 
lines still will be able to pay for much 
of their new equipment out of icvc- 



The good financial record evident all 
through 1951 made orders for new 
planes a good gamble for airline man- 
agement- Thev were further encouraged 
to take the risk by a government ruling 
that permits them to depreciate new 
planes over a five -yc.ar span rather than 
in seven years, the' period used by roost 

The result is that the carriers can 
charge off their new equipment in the 
peak revenue times— high tax years— 
thus decreasing their payments to the 
government. 

Tliis ruling is a keystone in the gov- 
ernment's plan to erect a strong civil 
reserve for military airlift. 

The Mobilization Plan 

Very unofficial, but nonetheless real, 
is the fact that the huge backlog for 
transport planes is actually a military 
backlog to be paid for by civilians for 
use by civilians, 

► One Goal— Acutely short of almost 
everything that flies, the military has 
comparatively little money to spend on 
transport planes for whicli there is no 
immediate need. On the otiicr liand. 
the airlines have tlie monev— or can 
raise it— for transport planes for which 


U. S. Domestic Passenger Carrier 
Operations, 1943-51 



SOURCE: Air Tranxpert Am. 
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CIVIL AVIATION 


COMMUNICATIONS 

FREQUENCIES! 


Whatever the 
Plane or Purpose. 


Here is the control of the powerfol 
new Beudix TA-18 VHF Trans- 
mitter. Used with the MN-85 re- 
ceiver, a part of the famous Bendix 
NA-3 VHF Navigation System, it 
enables you to select any channel 
between 118 and 136 me. by simply 
rotating a pair of concentric control 
knobs until the EX.tCT frequency in 
megacycles is indicated. With the 
MN-85 receiver there is no need 
to call the tower for lengthy test 
"counts” or tuning back and forth 
to insure good reception. You’re sure 
of good solid contacts every time, 
because the TA-18 delivers an honest 
25 watts or more on all Irequcncies 
within its range. All 180 channels 
are there, crystal-controlled by the 
Bendix "crystal-saver” system which 
requires only the 28 crystals that 
are sltipped in the equipment. No 
more to buy. So if you want to be 
always "uJUC and clear” and 
"fully equipped” send for further 
details on Bendix Radio’s latest aid 
to safe, practical air navigation. 


BENDIX RADIO ^VISION of 

BAITIMORE 4. MARTIAND 


they have a pressing immediate need. 
And those same planes would be just 
as useful to the military in ca.se of 
emergency. 

Seldom have two dissimilar interests 
had a closer desire for an end result. 

To achieve that result, the National 
Security Resources Board in Septem- 
ber, 1950. began an Air Transport 
Mobilization Survey. The job was 
turned over to government, industry 
and public representatives divided into 
five task groups to consider: Air Trans- 
port; Training, Overhaul and Nfaintc- 
nance; Industrial. Business and Agri- 
cultural Flying; Airport and Airways. 

► About Air Transport— .^fter nearlv a 
vear of study, the groups reported last 
August. Tire main recommendations of 
the air transport group were these: 

• A “war air service pattern” be adopted 
as the basis for minimum civil require- 
ments in mobilization planning- 

• First and second line reserve aircraft 
should be designated and modified, and 
inter<arrier transfers of equipment after 
M-Day should he anticipated and pro- 

• Aircraft to individual airlines should 
be assigned on the basis of the essential 
needs for wartime transportation on the 
routes operated by such airlines, so that 
maximum lift is secured without regard 
to present distribution of aircraft types 
between carriers. 

• Friendly foreign airlines should be 
wooed so that they would be willing to 
supplement U. S- airlift- 

• Reserve planes should be four-engine 
aircraft with a range of 2,500 miles. 
These planes should be initially modi- 
fiM so that equipment necessary for 
■•iilitary airlift could be installed within 
48 hours. 

• Prototv]>e modificatiorr should ho 
made by certain operators on each of 
the five basic four-engine transport 
tvpes in order to obtain time, cost and 
ciigmcering data. 

• High priority should be given civil 
air transport requirements. 

Other recommendations had to do 
with manpower, government organiza- 
tion, and priorities for passengers travel- 
ing by air in wartime. 

The remarkable thing about the 
recommendations is not so much that 
they were practical; hut that, consider- 
ing the overall mobilization effort and 
the fate of past plans, so many of them 
are being promptly fnllowed- 

The Progress 

Last month United Ait Lines rolled 
.1 DC-6 from a hangar at its San Fran- 
cisco overhaul base. In external appear- 
ance, it was the same as the some 150 
other Sixes flying the U. S. airlines. But 
there were some slight differences in- 
(Continued on page 129) 
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Send for this pocketsize list 
of all 3M products 
meeting Government Specifications! 

Address your raquesi lo 3M, Depl. 112, 

411 Piquette Ave., Detroit 2 


Aircraft manufaclurera arc turning more and more lo 3M for carefully 
engineered adhesives. And 3M fieTd engineers and technicians are con- 
stantly developing and improving adhesives, coatings and sealers based 
on a thorough knowledge of aircraft requirements. 

Already in use arc scalers for pressure cabins and integral fuel tanka, non- 
slip coatings for walkways and many other specialized adhesives. These 
adhesives fulfill very important requirements at this lime— and they all 

Front our years of e-xpcrieiice in developing over 1,000 basic adhesive 
formulas, 3M is in an excellent position to offer a speedy .solution to almost 
every adhesive prohicm. Happen to have a particularly tough problem? 
Call 3M, One of our field engineers is ready to work with you and solve 
that prohicm quickly. 



ADHESIVES - COATINGS - SEALERS 


ADHfS/VES AND COATINGS DIVISION 
<11 noufTTS AVI., eiuoii i. such. 


• MINNESOTA MINING AND M ANUFACTURIN6 COMPANY 

EXSOST AND CANADIAN SAIE9. 2Z0 PA«K Av’s.. NEW YOIK 17. H. T. 
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COMPACT, 
STANDARDIZED, 
RIGHT-ANGLE 
BEVEL GEAR 

UNIVERSAL MOUNTINGS 


lendsd for almost every appli 
cation^ •’'6'’ 


Both units are lubricated 
e. both have hardened 
ind antifriction bearings, 
es include 3-boll side and 


ACCESSORIES CORPORATION 
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S. Scheduled Airline Safely 
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U. S. Scheduled Passenger Transports 
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When military orders superimposed upon civilian 
operations make rapid changes necessary in your 
production schedules, Sched-U-Graph handles 
them with ease ... no matter how many different 
machines and priority ratings are involved. There 
are no charts to draw, no elaborate calculations 
necessary. 

Proved under the pressure of World War II 
production, Sched-U-Graph is used in dozens of 
ways, in all types of factories, in many units of 
the armed forces. In a typical Machine Load Con- 
trol application it tells you instantly, graphically, 
accurately: 

• What machines are available 

• The load ahead of each machine 

• The jobs constituting that load 

• The scheduled starting and 
completion dates 

• How much free time is available 

• When that free time is available 


To make changes, you add, remove or transpose 
only the job cards affected. The rest of your 
schedule is not disturbed. 

With Sched-U-Graph you'll find it easier to 
maintain required records of military work in 
progress, schedule changes and your use of “con- 
trolled materials." Our local office will gladly sur- 
vey your present scheduling system and related 
records and suggest how Sched-U-Graph can be 
adapted most economically to your needs. Phone 
today or mail the coupon for interesting free 
Sched-U-Graph book of production charting ideas 
... a wealth of information you should have on 
hand now, even if your scheduling problem hasn't 
yet become serious. 
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Operations of U. S. Nonscheduled Carriers 
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Some Jobs Dcinaiul 


When you want the answer to an important problem in medl> 
cine, you naturally turn to a specialist ... a man whose talent 
and experience set him apart as the authority in that line. It's 
much the same in any fieli Your selection of the instruments 
and accessories for your planes is an example. The name Eclipse- 
Pioneer automatically comes remind. Eclipse -Pioneer has been a 
leader since aviation was in its infancy; more than 1,000 of its 
employees have been with Eclipse-Pioneer for over 10 years — 
many of these for more than 20 years; many of its engineers are 
top-ranking men in this held. As a result, Eclipse-Pioneer has 
consistently demonstrated its ability to design and manufaemre 
to civil and military specifications. Take advantage of this great 
team ... for experimental or operational equipment, in develop- 



NARMCO PRODUCTS 



meef the thallenge for economy 
and effitienty throughout 
the aircraft industry 


NARMCO ADHESIVES 


NARMCO custom made odhesives for specie! 
applications, such as bonding metal parts 
and metal assemblies to other structural 
materials, have played a dramatic part In 
the aircraft industry by streamlining and 
simplifying fabrication processes. 


ir NARMTAPE '102, newly developed for 
simpler application of all types of skins 
in honeycomb sandwich construction, 
eliminates skin priming, saves hours 
of labor and features exceptionally 
high peel strength, 


METLBOND, in either liquid or tape 
form, hos been proven as a structural 
adhesive in over five years of aircraft 
application. The use of METLBOND in 
metal to metal bonding, makes 
possible the elimination of riveting, 
permitting smooth contours. The results 
are assemblies with high shear 
streiiglhs, lighter weight, high fatigue 

eliminates corrosion between bonded 
parts and provides "dompenlng° 
in high vibration ossemblies. 


Our research end development dlvi- 

an/ specific bonding and sandwich 
conslrucfion problems you may have. 
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Airlines (continued from p. 120) 


side, and those differaices wete the 
reason tlie plane was eagerly awaited by 
a group of interested govcnimcnt repte- 

It wa; the first four-engine airline 
transport modified so that equipment 
necessary for militars’ airlift could be 
installed within 48 hours. 

► Basic Configuration— This DC-6 now 


conforms to what the mobilization sur- 
vey calls the “basic configuration." As 
recommended, a plane meeting this re- 
quirement would be able to carry mili- 
Ury-tjpe navigation and communica- 
tions equipment. 

Tire modification does not involve 
installing that equipment. Instead, the 
plane is fitted with the neecssary wiring 


WHEN YOU MEN 
FIND OUT 

WHAT^ NEW 

AT THE 

PLASTICS SHOb) 

I'n BEHIHE TOUU' 
HAVE THIS THIH6 
LICKED' 



Every facet of the vast plastics 
delphia’s Convention Hall. You will see 
machinery, and production techniques, 
the plastics industry, you'll find it at the 


hltrrhtwd to THE SOCIETY OF 
THE PLASTICS INDUSTRY, Inc., 67 
W 44th Street, New York 18. N.Y. 



PHILADELPHIA 
COMVEHTIOW HALL 


MARCH 11-14 « 1952 
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How to expand engineering brainpower 


Tlic Boeing Elccttoiiie Anjlog Com- 
putet doesn’t replace engineers’ btaiiis- 
Bnt it multiplies their effectiveness — 
enables them to explore a problem in 
all its variations at one time, witboiit 
the long, laborious process of endless 
inatlieinatical cnicniatioiis. 

Take a problem involving inertia, 
acceleration, sclocity, displacement and 
time-whetlier in a fluid, a mechanical 
system, an electrical or thermal field or 
any other incdiuin. To work out such 
a problem by complicated matlicmatical 


eqiuitions may take thousands of engi- 
neering man-hours. When the same 
dat.i arc fed into the electronic circuits 
of a Boeing Computer, acetirate answ ers 
are given in a few liotirsi 

Boeing engineers designed and built 
tlie computer as a piece of working 
equipment for rise in guide-d missile 
development, in single or multiple units 
it lias now become an important factor 
throiigliont the organirjtion. It lias 
opened the door to achievements which 
miglit otherwise have been impossible. 


Tlie eoniputcr meets a growing 
demand for an analog machine wliich 
can be economically and siiccessfully 
operated by almost every industrial, 
milit.irv'. resesirch and cdiie.itioual group 
working on dynamics problems. Its 
•simplicity, compactness, versatility and 
precision make it useful to engineers, 
improv ing the scopcand t|iiality of tlieir 
work. An increasing niimlscr of con- 
cerns. not only in the aircraft industry 
but in other technical fields, arc buying 
and rising the Boeing Computer. 
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and fixtures so that the equipment itself 
can be mounted on plug-in shelves tliat 
can be easily and quickly installed in 
the plane. 

The modifications cannot add more 
than 100 lb. weight to the plane. The 
airlines would not be re-imbursed for 
carrying this extra weight. They would, 
however, be paid for the cost of the 
installation. 

►First Phasc-The UAL job was part 
of the first phase in converting a cer- 
tain number of civil transports to the 
basic configuration. Other airlines and 
planes they are modifying in this initial 
step are; Northwest (DC-4); TWA 
(Constellation); Pan American (Strato- 
cruisei). 

As each plane is modified, data on 
the job goes to the government for 
study. Phase two of the project will be 
contracts to convert the balance of the 
first and second line reserve planes. 

Following up with anoflier recom- 
mendation of the task group, these first 
and second line reserve aircraft have al- 
ready been designated. Tire composi- 
tion of this reserve fleet is secret, as is 
the actual number. Bui it is believed 
to be about 60% of tlie four-engine 
planes now flying the airlines, which 
would put the figure in the neighbor- 
hood of 300. 

► The Big Problem— Since the designa- 
tion of the reserve fleet, the Defense 
Air Transport Administration and the 
,Air Coordinating Committee— which 
administer the transport mobilization 
program-have been wrestling with the 
thorny problem which would be cre- 
ated 6y diverting that number of planes 
to military purposes: inter-carricr trans- 
fers of equipment.' 

An airline whose fleet is predomi- 
nantly four-engine would surfer most 
severely during mobilization. So if its 
routes were essential for wartime trans- 
portation, it would have to be supplied 
with twin-engine transports from a car- 
rier which had a more balanced fleet and 
consequently was less seriously affected 
by mobilization of its four-engine 
planes. And right tlierc you get into 
competitive, price and standaSization 
questions that could wreck the plan. 

► The Major Victory— The emergency 
airlift potential afforded by the civil air- 
lines draws great strength from the con- 
tinued additions to the civil fleet. The 
more transports the airlines have, the 
greater reserve the military has. 

Tliat was one of the guiding influ- 
ences in the task group’s recommenda- 
tion tliat "civil air transport require- 
ments hai e a priority equivalent to that 
granted to the military under mobiliza- 

That recommendation ptobablv hai 
had the toughest sledding in an area 
of materials controls, but headwai- is 
being made. 
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The LTRA-6 also offers continuous, instantaneous, and automatic magnetic bearings for 
omnirange navigation when used with Lear Omniscope* and Omnipack?.. enables you to 
fly the ILS runway localizer and VAR visual-aural ranges when used with the Lear VCIX 
indicator and VGA adapter... provides static-free, telephone-clear VHF reception and 
transmission. . .contains a marker beacon receiver. For more information on this great new 
rugged product of the Lear development laboratories, see your Lear distributor or write: 



LEAR INC. 


lOS ANCEIES «4, CAUFORNIA 


Aircraft Markings 
Of All Nations 

The following aitetaft nationality 
marks are those filed with the Inter- 
national Civil Aviation Organization in 
Montreal as of Sept. 30, 1953: 


Argentina 

.\ustralia 

Bdgium' 

Brazil 

Bumia 

Canada 

Chl'r. ! 

China 

Colombia 

Czechoslos’akia 

Denmark 

Dominican Republic 

Ecuador 

Egypt 

El Salv.idor 

I'ithiopia 

Finland 


Italy 

Lebanon 

Liberia 

Luxembourg 

Mexico 

Netherlands 

Netherlands .Antilles 

Surinam 

New Zealand 

Nicaragua 

Norw.iy 

Pakistan AP 

Paraguav ZP 

Peru ..' OB 

Philippine Republic. ... PI 

Poland SP 

Portugal CS. CR 

Saudi Arabia HZ 

Sweden SE 

Switzerland HB 

Svria YK 

Thailand HS 

Turkey TC 

Union of South Africa. . ZS, ZT. ZU 

United Kingdom G 

Colonies & Protector- 
ates VP. VQ, VR 

United States N 

Uruguay CX 

Venezuela YV 


. ZK, 7.1.. /\I 
. AN 



The old saying “A chain is no stronger than its 
weakest link" might easily be (he axiom of aircraft 
design. No unit of the compound reciprocating engine 
is more significant for its efficient service than (he 
lowly exhaust pipe, 

Smith-Morris is proud of its contribution to the 
success of the Wright Turbo-Cyclone "18”. In the 
field of high temperature sheet metal fabrication 
Smith-Morris quality assures dependable and trouble- 
free service. Our experience may offer a solution to 
your fabrication problem. 
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SPECIFICATIONS OF AIRCRAFT & ENGINES 




U. S. Military Aircraft 
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If your 

Government Contract 
calls Ibr zi|>pers... 
^TSetter call Gomnai*! 

Mosl maiiufaclurcrs «hn have a fiovernmenl conlracl ralUnf: for zip- 
pers have found il pays to take advantage of I he full line of services 
offered al Conmar...and wilh good reason. For Conmar is an old 
hand al filling government orders for zippers v. hieh meet the 
mosl rigid mililary requirements. In fact, during World War 
II, Conmar was awarded Army -Navy E’s on four separate 
occasions. Because Conmar zippers are specially designed 
to run perfeellv under ail condi lions, , , they're rual-proof, 
water-repellent, and mildew-resislaiil, You’ll find the specialists 
in our Governmenl Coniraet IJivision ever ready to provide 
e.vperl assistance on quolalions and appliealions for 
every job. So for government coniraeis calling for 
zippers jusl call Conmar. , .and he sure of gel ling 
the right zipper for the right specificalirm! 


Gon 




BHAyCHKS: Allania - Baflimare • Bitslon • C/iicn^o - Cincinnati - Cieccland • Dallas 


Creenshan - Los An/tcles • Minncnpolix - .Yew Orleans - Philadelphia - St. Louis • San Francisco 




now 


Fl^onics 

/ iyi^m^in£Lo-n^ 


• Concurrently with the 50ih anniversary 
of the company, Chicago Metal Hose Corporation 
is changing its corporate name to Flexonics 
Corporation. The expanding scope of the 
company’s operations and products makes it 
desirable that we adopt a name that more truly 
reflects our activities. The name change involves 
no change in management or methods of operation 
except certain streamlining of procedures 
to make it possible to serve our many customers 
better. The Aircraft Division will continue 
to handle the many problems that exist in this 
highly technical aircraft industry, 




FlcXOniC^ ^c/y3^j*inJlo-rL 


\ ' 

1302 $. Third Avenue Mayweed, Illinois 

In Canada: Flexomcs Corporation of Canada, ild,, Brampton, Onl. 

Manufacturers of Stainless Steel Flexible Metal Hose, 

Flexomcs 
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FORMERLY CHICAGO METAL HOSE CORPORATION 


Plants at Maywood/ Elgin, Rock Falls and Savanna, Illinois* 
and Memphis, Tennessee 

Bellows, Ducting ond flexible Connecfions. 
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Around the world 
ALLISON JET ENGINES 
hove accumulated more than 


1,300,000 hours in the air 


CM 



on unsurpossed record of experience covering 
every cond/iion of training, alert and combat 


Of aemitAL motors, inoianapous, Indiana 




nginai, 







ISO 



TO PUT 


WHEREVER YOU WANT IT 



Whenever a hot aircraft story breaks, chances are that 

Janitrol U in the picture. For one thing, Janitrol makes a complete 

line for commercial and military aircraft, ground s-ehicles 

and stationary engines, Janitrol portable heaters, now serving 

in scores of applications for engine warmup, shelter 

heating, etc., incorporate the same time-proven dependability 

of Janitrol aircraft heaters. And rounding out the line 

are Janitrol lic)uid heaters, whose performance on 

tow tugs, firc-righiing crash trucks, fuel trucks. 

and diesel transit coaches points to new applications on a wide 

range of diesel or gasoline engine powered equipment . . . 

Whether you build, operate, or maintain equipment 

that calls for heat, call in your nearest Janitrol representative. 

He's a good man to know. 


Janitrol 






H«T£RS WITH THE WHIRLING FLAME 
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Leading Foreign Jet Engines 
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OVER so AIR LINES, MANU- 
FACTURERS ARE USING MODELS 
FROM THIS COMPLETE LINE 



iii en tub'll pmit iii>pumiii\ 

msrs IMS mm 


TheNew 



GROVND POWER GENERATORS 

Hobart Ground Power Generotors— rugged, highly efficient— ore 
specificoily designed for storting reciprocoting or jet engines on the 
flight line, loboratory test cells, etc, Also ideal for preflight checks, 
ond shop testing in hangars, or in aircraft and electrical component 



JETStSSIINS 

Any of these models con be sup- 
plied with either of two methods 
of jet sforler control— conslanl 
voltage, constant current — or 
constant voltage with current 
limiting feotures. 

400 CYCLE 

Electric motor or gas engine 
driven generotors for generoting 
400 cycle. Capacities of 3, 5, 1 0, 
and 30 KW. Close volloge and 
frequency regulation. 



Shipment schedules are belter 
than you think. Send Ihe cou- 
pon now for prices, specifica- 
tions, and delivery information 
—there's no obligation. 


TOP GET THESE lllimEGES 
OUT niTII IIIIRIRT. . . ISO IS STmiRII 

EHiiPiiErr . . . complete instruments, reverse current relay, 

line drop compensofion, overlood reloy, overvoltage reloy, overspeed 


Successful 

Since tS93- 
NOW leadersin 

equipment 
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versatility in actuator design 



BARBER-COLMAN 

ACTUATORS 


RELIABLE, PRECISION BUILT, 
COMPLETE RANGE 

Built fpr utmost flexibility, Barber<Colman actuators combine gear 
reductions, switching, mounting details, and other design features 
to meet most aircraft applicaitons in their torque speed class. These 
actuators are designed for installations subject to extreme tempera- 
tures and high altitudes. Barber-Colman aauatofs are available for 
either two position or proportioning type control of fuel valves, air 
valves, or hydraulic valves, dampers, shutters, flaps, trim tabs, camera 
mounts, gun sights, and antennas. 
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U.S.A.’s 

Leading 

Military 

Aircraft 
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Leading Military Aircraft of the U.S. Armed Forces . . . 



North American F-86E Sabre Lockheed P2V-5 Neptune 




\U 
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Here’s 124 Pages of Valuable Data 


on STAINLESS STEEL 


Stainless steel is a critical rearmament material. 
As the nation's mobilization program shifts into 
higher speed, supplies of this vital alloy are 
becoming increasingly restricted. If you’re using 
stainless, be sure you make every pound go as 
far as possible. 

Allegheny Ludlum's new 124-page, case-bound 
Stainless Steel Handbook is ready for distribu- 
tion now. It will help you to select the right 
stainless steel and to use it right, Comprehensive 
listings of analysis, properties and characteristics 


of each type will guide you in specifying grades 
that will do your job most efficiently. Clear, 
concise fabrication data will help you speed 
production and cut waste. 

'Vour copy of the Stainless Steel Handbook 
will be sent — tvithoul dhirge — upon request. Our 
only stipulation; please make your request upon 
your company letterhead. • Write Allegheny 
Ludlum Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 

ADDRESS DEPT. AV-26 



Americo musi hove more 
Scrap to moke more Steel! 


Get in the Scrap Now! 


You can make it BETTER with 

Allegheny Metal 
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U.S. Military and Civil Transport Planes . . . 



Chase C-122 Bociiif Shatoctiiiscr 
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Leading U. S. Civil and Military Helicopters . . . 





Some Popular V.S. Personal and Executive Aircraft . . . 
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U-S-S CARILLOY BORON STEELS PROVE EFFECTIVE 
IN CONSERVING “CRITICAL” ALLOYS 


U S S SuperKore-a pioneer boron steel 




U'S’S Garilloy Steels 


Electric Furnace or Open Hearth ■ Complete Facilities in Chicago and Pittsburgh 




173 


Listen to a man 


Three Interesting Foreign Planes 



who knows his 
business 


For over 20 years Air-Parts has been 
providing leading aviation organiza- 
tions, such as Qantos, with the kind of 
service that builds steady customers. 
If you have an aircraft replacement 
parts problem, we’d like to help you. 
You can be assured of the same quality 
service that has been the basis for our 
pleasant associations with the aviation 
industry throughout the free world. 

America's Pioneer Distributors 
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Keeping flame and pressure from leaking 

busrion cans on the new- J.17-GE-23 "all- 
weather” lurboiet engine is a typical ex- 
ample of the diflicull and critical sealing 
problems that are solved with Gocizc 
custom-crafted metallic gaskets. 

job is a metal-jacketed asbestos gasket, 
precision-made to fit tight and stay tight 
in service- It withstands temperatures to 
850F and all operating pressures nor- 
mally encountered in this type of service. 
Its flexibility protects against vibration, 
expansion and i 


Like all Goeue gaskets, this style is backed 
by more than dO years of Goeize "know- 
how” that has solved many of industry's 

kets of every design, shape, and size. And 
it is made on the same modern machines 
chat enable Goeize craftsmen to fill every 
t>rder with remarkable promptness. 

For funher information about Johns- 

. . . write fur Urachure AV-lA, Address 
Johns-Manviile, Box 290, New York Id, 
New York. In Canada, write 199 Bay 
Street, Toronto 1, Ontario. 


J-M GoetZG GasIcGtS guard against 


critical flame and pressure leakage 


On tovgh sealing 
iobs like fhis,*m 


i/Si Johns-Manville AVIATION INDUSTRY 
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ELECTRICAL CIRCUIT CONNECTORS 


MOXOBLOC* COXSTRCCTION eliminates unnecessary 
creepa^e paths and reduces possibility of moisture and dust 
pockets and provides stronger molded parts. 

MOLDRD MFL.\>11XE body parts insure greater mechanical 
strength and high dielectric and arc resistance. 

PRECISION M.VCHIXED COXT.\CTS are gold plated over 


silver for consistent electrical conductivity, prevention of 
corrosion and ease in soldering. 

M.\NY FEATURES ARE COVERED BY OUR PATENT 
XU.MBERS: DES 16190(1. DF-.S 16279S. 2466370, 2S13080, 
2326323, 2332333 and other patents pending. 

' Trade -Mark 
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Some Leading British Transports 



Dc Uavillmd 106 Cornel Series I (Great Biibtiiil 



Airspeed AS.37 .\mbassador (Great Biitaiiil 



Handley Page II.P.K.l Marathon 1 (Great Britaiiil 



N 

J>. 1 ewton's laws of 
motion dictate the 
basic design features 
of instruments that 
measure rapidly varying 
iJiysicul phenomena. 

Stntham tmnsducers 
iire a\ajlable for the 
measurement of 
acceleralion, pressure, 
force and displacement. 

Tlie transducer element, 
cons'erting meehaiiical 
input to electrical 
output, provides the 
means whereby Statbam 
Instruments achieve accuracy 
under dynamic and static 
ineasuiing conditions. 
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A REMINDER 
[ vesieme 

TO I STH€SS 

I ENGINEERS 


the 

HS-27 

II Mill flush head 

HS-28 

n n « k « it 



with the 

CLOSE 
TOLERANCE 
SHANK 


The onswer Eo desE^n re» 
quiremenEs where a dose ftE 
(either slide or interference) is 
needed in criEical fitting attoch- 
ments. HI*SHEAR close toler* 

available in two Eninimom 
hardness ronges, 125^000 psi 
tensile and the new 160,000 psi 

The new hi-tensile HI-SHEAR 
rivet features 160,000-180,000 
psi hordness. rebolonced pro- 
portions, a 24ST collar, tensile 

to on AN bolt plus the proven 
odvontages of KI-SHEAftS, sov- 



Some Interesting Foreign Planes 
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Some Interesting British and Canadian Planes 



Dc ITim'lIjnci 17.1 1, 110 (Crcnt Britain I Dl' llutillund Scu \'t:uaiii IGil-jI Hritiiin i 





,\vni Cl''-in0 (Ciinadiil 


Asru Jetliner (Canadjl 
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For TRUE dynamic oir-pressure 
measureirients of flutter, buf- 
feting. and gust loads. Auto- 
matlc-tero circuit corrects 
for stotic-temperoture and 
pressure variotions. gives real 
unottended operation. High 
gain with low noise combine 

free oscillograph records. 



in a wide varietif of forms and 
dynamic ranges give TRUE 
phose and amplitude meas- 

vibration and acceleration. 
Diameters as small as % in. 

Mount as close as % ’h. from 
trailing edge. No error-induc- 
ing connecting tubes or 
instrument volume. Send for 
full information on gour 
particular problem. 



1052 Brittort Avenue 

San Carlos. California 
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. . . AfTCft 57 OPERATIONS! 


• The cylinders— like every operation of an Airwork overhaul— are done with 
individual care using special tools and thorough progressive inspection. Every 
detail of the engine's progress through Airwork's modem shop is planned and 
supervised by men who have infinite pride in their craftsmanship. The de- 
pendability of engines overhauled by Airwork is recognized the world over. 
Scheduled airlines and executive aircraft operators everywhere rely on Air- 
work’s on-time delivery of engines and accessories— convenient exchange 
plans offered by Airwork save time and money ! 

From Millville and Miami, Airwork distributes products of the following manu- 
facturers: Bendlx ProducU Division, Bendis Eclipse. Pioneer, Bendix Scintilla, 

Ameriesn Brass. B.G.. Champion, Continental, Jack and Heintz, Minnesota Mining 
and Mfg. Company, Packard Cable, Pratt and Whitney Aircraft. Pesco, Turco 
Products, Thompson Products, Titeflex, Romec, Co-Operative Industries and 
U.S. Rubber Company. 





DISTRIBUTORS FOR PRATT & WHITNEY AIRCRAFT 


R irwork 

lORPORRTIOn 
miUUIllE, REUI JERSEV 


^ NEWYORK 


M I A M 


W A S H I N O T O'N 




Some Interesting Foreign Planes 



AXIAL-FLOW 




7urbo«vind 
Axial-flow Blowers 



efficiency air How- 


Typical Applications of 
Turbowind Blowers 



Accessory Pivision 

McCUlLOCH 

MOrOPS eOPPOPATION 

6151 West 98lh Street 
Los Angeles 45, California 
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Here’s jusc about the newest and hottest thing in aircraft heating: 600,000 Btu/hour 
Janitrol combustion heaters in wing tip pods on the Douglas C-124A, Four of these 
units, and a 200,000 Btu/hour unit total 2.6 million Btu/hour — handle all anti-idog 
requirements as well as flight deck and cabin heat — increase capadty by S>00,000 Btu/hour 
over that of the 12-unit Janitrol installation employed on the early version of this giant 
. . . Operational performance is improved: heaters are located at the tip of the wing 
where highest temperatures are required and the plane’s service ceiling is upped 1,300 
feet by the favorable end plate effect of the pods. This is another good example of 
Janitrol’s long combustion engineering experience successfully teamed up with aircraft 
builders to "raise the ceiling" and "extend the range" of aircraft heater performance 
. , , The earlier in the design stage you call in your Janitrol representative on your 
heating problems — the better, 


AIRCRAFT-AUTOMOTIVE DIVISION • SURFACE COMRVSTION CORPORATION • TOLEDO I, OHIO 


HEATERS WITH THE WHIRLING FLAME 
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STANDARD 

EQUIPMENT 


FOREIGN AIR POWER 


United Kingdom Civil Aviation Budget 
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UK Air Power Caught in Budget Squeeze 



• Nation on brink of bankruptcy 
must think of dollars as well as 
of its defenses. 

• So Britain must translate its 
research into production models 
fast enough to sell to allies. 

By Nat McKillerick 
( World News) 

London— The facts of life in Britain 
are such that rearmament has not— can- 
not liave— top priority in this grim year 
of 1952. National solvency comes first, 
and that means production for export. 
A country on tlie brink of bankruptcy 
could hardly make another decision. 

This overriding consideration is hav- 
ing profound effects on the British air- 
craft industry. Not only is it bound to 
limit Britain’s short.term contribution 
to Western air power (Aviatio.s Week 
Dec. 31, p. 12), it is a long-term con- 
sideration that is threatening fundamen- 
tal changes inside the industry. No 
longer can the industry justify itself by 
only providing the RAF with world, 
beating fighters and bombers. Aircraft 
manufacturers, hardly less than Scotch 
whiskey distillers, must at the same time 


increase their earning power abroad. 

Tire price of failure in its breadwin- 
ning roll may condemn large sections of 
the industry to extinction on the 
grounds that they are too expensive for 
the lean British pocketbook. 

► Tlie Challenge— The industry is facing 
this challenge with typical British reso- 
lution. Last fall Vice Chief of Air Staff 
Sir Ralph Cochrane spoke for all when 
he said, "Air power, if it is to be pernia- 


niuiit, must be broadbased on com- 
merce- We built up our sea power on 
ships, built in the country for owners all 
over the world as well as for our own 
trade. This had great influence on our 
life as a seafaring nation. The air must 
do the same and I see no reason why it 
should not.” 

Industry men are rapidly adjusting 
their sights to this still distant target. 
Some industry men feel that the gigantic 
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Millions of Air-Borne Kilowattkours 
Protected by Westinghouse A-C Control 


Westinghouse offers actual service-tested com- 
ponents for complete control and protection of a-c 
power systems. Exciter field relays, circuit breakers, 
differencial relays, exciter protection relays and 
voltage regulators have accumulated millions of 
successful operating hours under flight conditions. 

As individual units, or built into compact control 
panels, their design reflects years of engineering 
and operating experience. 

The practical a-c system for aircraft was pioneered 
and developed by Westinghouse. The results of this 


experience in products and services are available for 
your applications. 

Our latest plug-in control panels, for example, 
offer space and weight savings, simplified airplane 
wiring and installation. They minimize ground 
time and reduce maintenance costs. 

Go to the leader in aviation experience. For the 
best equipment and advice on a-c systems, call your 
nearest Westinghouse representative or write 
Westinghouse Electric Corporation, Aircraft De- 
partment, Lima, Ohio. j ojoos 
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production effort across the Atlantic 
may spell their doom if they don't. Tlie 
day may come again when the U. S. has 
surplus fighters and bombers to give 
away or sell to its allies at a nominal 
price. If the planes are good enough, 
any British government will have to 
think twice before turning them down. 
From the point of vietv of keeping 
Britain a prospering country econom- 
ically, nothing is more wasteful than 
spending money on expensive military 
airolancs. As one RAF official put it, 
"You might as well dump the money 
into the Channel.” 

► The Search— Tliat's whv in this year ot 
1952 you are bound to find British civil 
and military airmen thinking long and 
hard about how they can take the full- 
est advantage of their technical supe- 
riorities and other advantages such as 
their geographic position in the still 
sprawling British Empire and Com- 
monwealth. Only as a worthv com- 
petitor of the U. S. can the British air- 
craft industry hope to survive. 

First Job: Research 


The RAF, always more ready to foster 
new developments than to spend money 
on quantity production, will continue 
to put top emphasis on research this 
year. The sort of thing that will get 
continued special attention is the devel- 
opment of the delta-wing configuration 
for bombers, fighters, and future trans- 
ports. It's an open secret that the Avro 
707A and 707B are the heralds of an 
ultra-high altitude, sonic jet bomber, 
being built by A. V, Roe at Manchester. 
The Boulton Paul 111 and the Fairey 
F.D. 1 deltas point to supersonic inter- 
ceptors. The Handley Page HP88 test 
craft with acrescentw'ing, which crashed 
last summer, was a testbed for Handley 
Page’s high altitude bomber with com- 
pound leading edge taper wing. 

► Some Answers— TTie delta-winged 
Gloster GAS ail-weather fighter is the 
first end product of this research. This 
year may bring to light mote-all of 
which the RAF hopes will make the 
USAF sit up and take notice. 

It is generally agreed that it is prob- 
ably too late now to sell to the U. S- 
earlier designs like the Vickers Valiant 
four-jet bomber or the Hawker P. 1067 
fighter. Fighter and bomber programs 
are too far advanced in the U1 S. now 
to justify a switch-over except in a case 
of marked technical superiority. But the 
British hope they will be able to deliver 
that superiority again in the future as 
they did with the English Electric Can- 
berra and a long line of jet engines in 
the recent past. 

Research in the gas turbine line has 
milar possibilities. Industry expects 
later versions of axial-fiow jets now in 
operation to deliver 10,000-lb. thrust and 
vith specific fuel consumptions go- 
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ing down to -7/lb./hr./lb- thrust and 
below. Although the Avon and Sap- 
phire jets .ire officially rated as 6,500-lb. 
and 7,200-lb. thrust respectively, use 
of improved metals, research on com- 
bustion chambers, and tests on compres- 
sor efficiency have raised these outputs 
to well over 8,000-lb. thrust for normal 
installations— that is, without afterburn- 
ing or water injection. 

► Slissiles Impressive— In the guided 
missile line, U. S. engineers visiting 


Britain last year went away more than 
impressed- New methods of homing 
guided missiles and of controlling ultra- 
highspeed rockets base been brought 
almost to the production stage. Reports 
have constantly stressed the importance 
of expendable lurbojct.s of late, and it's 
expected that the British will enter a 
competitor to the Matador this year. 

Security prevents any real compari- 
son of tlie guided missile program in 
the two countries, but it’s safe to say 


that the British are devoting some of 
their best aviation brains to the field. 
Development of a new t)-pe ait defense 
of the British Isles, less wasteful of 
materials and manpower, couldn’t have 
a higher priority and it may be that such 
a development will come through guided 
missiles. 

► Air Bases- The geographical position 
of the British Empire and Common- 
wealth is also getting a lot of attention 
from R.\F officials as well as iiidustrv 
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iiioi {iijiii l]ic angle uf pioviding »umc 
tiling the U. S. wants from what Britain 
eoiitrols. Trouble in the Far East is 
giving this subject great topical im- 
portance right now. If you trace the 
course of U. S. airbases westward os'cr 
the Aleutians, tlirough Japan and Okin- 
awa to the Philippines, tlicn start from 
the east coast, through North Africa to 
.Arabia, you a'ill see that a gap equal to 
mote tlian a third of the world’s circuin- 
fereneo exists behreen the two terminal 
points. Mote than any Western power, 
the British hare important influence left 
in this part of the world. 

Top secret negotiations betneen the 
U. S. and Britain are now going on 
os’er the question of bases in South and 
Southeast Asia. British bases in Malaya 
and North Borneo are the most impor- 
tant. for if we end up in an air war 
against China, these bases on China’s 
southern flank may be of paramount 
importance. 

In a more peaceful future, a system 
of commercial aud military air bases in 
this part of the world could be of great 
strategic importance to the U, S. and 
Britain— as well as a good source of 
trade and res'onue to both. 

A Lead fo Save 

The big question for 1952 in the in- 
dustry itself is likely to be "How can 
we keep our lead in jet transports?" 

Rearmament troubles, of course, will 
dominate the day-to-day thinking of 
managers and technicians. But behind 
them all will be the challenge for the 
future. .And the many happy coinci- 
dences of defense and commerce that 
underline Sir Ralph Cochrane’s chal- 
lenge indicate that the solution to 
today’s learmamcnt worries may be the 
solution needed to strengthen’ the in- 
dustry for the future. 

Already the British government has 
assured the industry that production of 
the four exi.sting turbine transports will 
get as high a priority as rearmament 

13c Has'illand now has about 50 or- 
ders for Scries I and Scries II Comets 
on its books now. about enough to 
break even on its original investment. 
Bristol Aeroplane, whose Brittania 175 
transport will fly for the first time in 
June, is already talking of building the 
plane abroad-inarlae in Canada. 

But the key rjiiestion still begs an 
answer. Most of the existing orders go 
to bolster BO.AC and BE.A (see p- 1941, 
both badly in need of re-equipment. The 
Scries I Comet will be in service this 
May on the London-Johannesburg rin. 
Tlie Vickers Viscount nill be in serv- 
ice towards the end of the vear on 
BliA’s longer Continental rims. Both 
planes will then be flying showrooms for 
British industry. 

If they live up in sets’ice to their ad- 


vance billing, de Havilland and Vickers 
svill get a handsome lot of new interest. 
Then comes the test of whether the 
industry will be able to take advantage 
of the market, 

► Drive For Support— ’There is little 
doubt that the industry will need a fair- 
sized new investment- mote modem 
tools, more labor— if this opportunity is 
to be seized. While rearmament is in 
full swing, this is pretty much out of 


the question, as far as tools are con- 
eeraed, anyway. But the industry re- 
alizes it’s none too soon to start lobby- 
ing for a bi^er share of Britain's limited 
investment capital. 

The industry is plugging hard at thc 
adrantages of aircraft as exports. They 
point out that an airplane brings in 
about £10 sterling per lb. of weight as 
against about flve shillings per lb. of 
weight for an automobile. Being less 
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oi a mass production item than, say, a 
cat. it takes more advantage of Britain's 
skilled labor and technical genius. TTic 
industry can see the income from air- 
CTatt exports mote than doubling last 
rear’s £41 million in a fairly short time, 
► Labor Pains— The industry goes on to 
argue that today's labor problem, one of 
the biggest rearmament bottlenecks, can 
only be solved finally through a per- 
manently expanded industry. National 
defense needs demand a permanently 
expanded pool of skilled aviation labor. 
Workers tend to shy away from av iation 
factories because of the great expansions 
and contractions the industry goes 
through every time there is a national 
crisis. Give them the chance of per- 
mament employment in the industrv 
and they will come in willinglv. 

Worters have only been trickling into 
the industry over the past year. The 
present force of 200,000 must be 
doubled if rearmament goals are to be 
met. The lack of a wage incentive, a 


severe housing shortage, and extreme 
measures taken by non-defense indus- 
tries to hold onto the workers they have, 
all conspire to make this one of the gov- 
ernment's toughest problems. 

There are no signs yet that the pres- 
ent government can or will follow these 
suggestions. Basically, what they mean 
is a change of investment away from 
some industries, say textiles, towards air- 
craft manufacturing. Tliat sort of thing 
takes time and a lot of political jockey- 
ing what with the super-tight British 
economy. 

Tire Tories have chosen to move 
labor through a studied policy of de- 
flation which should really begin to 
show results this year. Meanwliile, 
spending on aircraft and engines in 
1952 isn't likely to go up mucli beyond 
the 1951 figure of £225 million. Even 
if more ntouey were available, it isn't 
at all sure that it could be spent. Evi- 
dence of this can be seen from the fact 
that so far U. S. officials, armed with a 
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big chunk of off-shore purchase nrouey, 
haven’t yet been able to spend any of 
it in the British aircraft industry. 

► Hard To Buy-One thing the U. S 
would like to spend money on is Can- 
berras for NATO air forces. Officials 
have told the British that they will buy 
rr’ith dollars any Canlscmis that the 
British can produce over and above 
present schedules and within a reason- 
able period of time. But so far no deals 
have been concluded. 

Timing is tire trouble. Ihe British 
liaven’t been able to say that tlicy will 
be able to deliver ciioiigli Rolls-Royce 
Avoirs for an increased Canberra ovit- 
piit by 1954. One of the big reasons is 
that sonre key ntachine tools ordered 
from the U. S. for the .Avon progr.iin 
aren’t scheduled for delivcrv before 
1954. 

U. S. officials in London arc trying 
now to get these delivery dates speeded 
up. hieanwhilc, Rolls-Royce will add 
two new production lines at Glasgow 
this year to supplement current produc- 
tion at Derbv. In 1955, P. Napier &■ 
Sons. Bristol Aeroplane, and Standard 
Motor Car Ltd., may all come on stream 
with Avons. 'I'liesc companies are shop- 
ping around in odd corners of Europe 
now trying to get the needed tools 
ahead of delivcrv from tire U. S. They 
.ire meeting with some success. -At the 
same time nigh police in both tlic U. S. 
and Britain seems to be lengthening out 
Ihc period of rcarm.amcnt— all of whicli 
increases greatly the chances that the 
British industri- will get some help 
through off-shore purchases from the 
U. S. 

Today. Avon production is actually 
ahead of Canberra airframe production, 
but this isn’t likely to last for long. In 
addition to English Electric, Canberras 
will be coming out of tlirce more fac- 
tories bv tlic end of this vear or early 
next- Short Bros. & Harland. A. V. 
Roc Ltd., and Handley Page. 

All sorts of electronic equipment is, 
liowever. in short supply. Annstiong 
W'liitwortli N. F. 1 1 night fighters are 
now being dcliscred to the RAF' minus 
the radar in their nosA. Canberms are 
coming off the line short of imisie im- 
portant electronic gear. Ilie British 
electronics industry has some £76-mil- 
lion worth of unfilled orders on its 
books, almost twice the figure of nine 
montlis ago. But as in the aircraft 
industry itself, electronic firms are 
spending time on rcscarcli and develop- 
ment at the expense of quantih pro- 

► New Service Plaiics- Tlic tables on 
page 1S9 show that the services will 
get two or possibly tliree new aircraft 
into service this vear. Of tlicse tlie 
DH A'cnom 11 for the RAF and tlic 
Sea Venom for the Navy arc the most 
important- Flic British rate the Ghost- 
|50\vcrcd A’enom highly, say it comixires 
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favorably with the I'-86 at high altitudes. 
It has a rate of climb of 9,000 ft./min. 
and a speed in excess of 600 mpli. 
Venoms will be coming o5 Vampire 5 
production lines at DH Chester plant 
tills star and at Bristol Aeroplane early 
in 1953- The Venom will probably join 
the Meteor 8s and the Vampire Ss now 
flying in NATO air forces. 

A Squadron of Hawker Sea Hanks 
is now forming for the Royal Navy. 
The plane is an interim model, fitting 
in until a sweptsving version of the 
Vickers Supermarine 508 or possibly 
the Vicken 541 Swift is readv to be 
the Nas v's standard fighter. Only a feiv 
have been ordered. The Sea Hawk is 
still an improvement in speed, range 
and climb over the Vickers Attacker 
which formed the Navy'.s first all-jet 
operational squadron last fall. Top 
speed is in excess of 610 mph. 

► Improved Models— Tills year will see 
some revisions in the new fighters un- 
veiled last year, A new model Hawker 
P. 1067 with more sweep in the wings 
is expected, although some 500 of the 
original version have been ordered. 
There ate no plans to order either the 
I5H 110 or the GA5 in any quantity, 
A handful of each may be made, but it 
isn't likely that either plane will go into 
tjuantity production. One of the largest 
orders for an)’ single aircraft is being 
placed for the Vickers 541 Swift, but 
delivery is still scheduled for 1954. 

The recent ctasli of the prototipc 
Vickers Valiant bomber doesn't appear 
to have delayed production. The com- 
pany says it will have a second prototipe 
flying by the end of March. The 
Valiant, ordered only in very small 

S iantifies, is set to join the Bomher 
ommand in 1954. 

Both the RAF and the Navy will be 
doing tlicir best to swell their ranks 
with pilots and aircrews thi.s vear. The 
RAF now boasts about 20,000 officers 
and 140,000 men plus 91,000 national 
servicemen (draftees). Another 20,000 
make up the Royal Air Force Volunteer 
Reserve and the Royal Auxiliary Air 

The Navy's carrier strength at the 
beginning of 1952 was 13 including 
HMS Eagle which was eommis.sioned 
last year. Of this number seven are fleet 
carriers of 23.000 tons and up, and six 
are light fleet carriers. By completion 
of the current building program in 
1954 total strength will be eight fleet 
carrins and 11 light carriers. 

The size of the British ait forces plus 
the production outlook point up better 
than anv'thing that British air power is 
still geared to salvation through rc- 
searcli. But this vear is the crossroads. 
There is not much time left to translate 
research into revenue and defense. The 
industry knows a lot of its members 
may go under unless the challenge is 
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• Dominion concentrating on 
defensive highspeed lighters; so 
Sabre and Canuck get priority. 

• Production of both is well 
along, but suffering from same 
bottleneck felt in U.S.— engines. 

Canadian militao’ a\’iation is getting 
into its stride, and civilian aviation is 
.nntinuing to expand. 

Canadian aircraft plants todav are 
mainly busy with military production, 
have passed the tooling-up stage and 
fighter planes are coming off the pro- 
duction lines. 

The Royal Canadian Air Force is 
well on its way to reaching its prepared- 
ness peak, and has already dispatched 
units to Europe to .stand with the 
North Atlantic Treaty Orgaiii?ation 
forces. 

The commercial airlines have placed 
orders for larger transports in both 
England and the United States and ate 
planning expansion of their domestic 
and international services. 

That, in brief, is the picture of Ca- 
nadian air power as the Dominion once 
more mobilizes its manufacturers, its 
military forces and its airlines to work 
with tlie U. S. and tlic U. K. 

The Plants 

Canadian aviation factories ate lo- 
cated mainly in the Toronto and 
\tontreal areas, with some overhaul 
and parts plants scattered throughout 
Canada, 

► Canadait— At Montre-.il. Canadair 
Ltd., subsidiary of Electric Boat Co. of 
New York, is’ now busy with orders 
totaling unofficially $500 million. 
This includes 500 T-35 Lockheed jet 
trainers for RCAF at $100 million, an 
order for an unst.ited number of F-86 
Sabre jet fighters for RC.AF at about 
S300 million, and an order from the 
U. S. for 300 Beechcraft T-36 ad- 
vanced trainers at $100 million. 

Of these orders, production is well 
on the way for the Sabres, while the 
trainers are expected to be in produc- 
tion soon at expanded quarters at the 
Canadair plant. Canadair will soon 
have more than 12,000 workers. 

Production of the F-86 Sabre is by 
latest official announcement at Ottawa 
about 20 a month, but this could be 
stepped up to 1 50 a month when en- 
gines become plentiful. About 20 Sa- 
bres were repotted off the assembly 
line at end of 1951. Engine shortages 
ate holding up production. At present 
the General Electric J -1” engine is be- 


ing imported from the U. S., but the 
Avio Orenda jet engine will power the 
plane when production of these engines 
gets underway at Toronto. 

► Engines-At Montreal, two engine 
plants are now readying production. 
Canadian Pratt &• 3Vliitney has started 


building a plant to make its R-1540 
Wasp for the North American Harvard 
trainers being built by Canadian Car 
and Foundry Ltd., at its Montreal and 
Fort William, Ontario, factories. It 
is understood that 1,000 of these 
trainers have lx.-cn ordered by Canad.i 
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at a cost of about $65 millions. The 
same company built these planes during 
World War H, and it is believed that 
some have been ordered for the U. S. 

The other engine plant at Montreal 
is being built by Rolls-Royce of F.ng- 
land to produce 1,000 Ncne engines 
for the T-33 trainers. Plant and en- 
gines arc unofficially stated to oust 
about $250 millions. No date has been 
set yet for production to start. 

In addition, there are a number of 
subcontractor firms, aviation radio 
equipment manufacturers, and ovcrliaul 
plants at Montreal. 

► Avto— At Toronto, major effect is at 
A. V. Roe Canada Ltd., where the 
CF-100 Canuck twin-engined jet fighter 
and the Orenda jet engine are now 
getting into production. No figures 
have been released on actual produc- 
tion of the CF-lOO, first of which was 
turned over to the Royal Canadian Ait 
Force late last fall. Ncn production 
chiefs have been appointed at the 
plant which has been on experimental 
work on the CF-100 and the .^v^o Jet- 
liner transport until recently, and all 
effort is now being concentrated on 
the fighter. Employment now is above 
10,000 and will increase. 

The factory for the production of the 
Orenda engine is now almost complete 
and production is expected to be un- 
derway by summer. Currently, a small 
.issembly line for the Orenda is being 
operated at the plant wlictc tlie CF-100 
is coming off the production line. The 
Orenda will power the CF-100 as well 
as the F-86 Sabre. 

Work on the Jetliner has been post- 
poned for the present. 

► De Havilland— .At Toronto, also, de 
Havilland Aircraft of Canada Ltd is 
busy with an order for 109 of its post- 
war single-engine Beaver transports for 
the U. S. at $3,500,000. This plane 
IS being used widely throughout Canada 
for bush OMrations and has been ex- 
ported to South America and Scandi- 

A larger vasion, the Otter, scaring 
14 passengers and also usable as an 
ambulance plan ', has been test flown 
and is expected to go into production 
soon. Production of Beavers is about 
ten a month. Companv also has a 
postwar trainer, the Chipmunk, which 
it has built for RCAF. 

At Toronto and vicinitv there are 
many supply firms now in operation, 
established m past few years, specific- 
ally to make parts for tire Orenda jet 
engine, only engine developed in 
Canada. Other aviation equipment 
makers, such as Irving Air Chute Co., 
at Fort Erie, ate located in the Toronto 

► The Cost— Tlie Canadian gover.i- 
ment, according to official statements 
made in recent months, has spent $29 
niillion on development of jet aircratt 
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and engines- Of this $21.5 million 
was spent on the Orenda engine, al- 
most $7 million on the CF-100 Canuck, 
and almost SI million on the F>86 
Sabte. In addition, the gos’emment has 
spent $6.5 million on development of 
the Avro Jetliner, while Avro spent 
$2.5 millions on this job. 

During the fiscal year 1950-51 (end- 
ing Mar. 31) the Canadian govern- 
ment spent $530.5 million on new air- 
craft. In the fiscal year 1931-52 about 
$400 million will have been spent on 
new planes and about $90 million on 
repair and upkeep. 

The Canadian aircraft industry ex- 
pects to have about 25,000 people at 
work in its plants before the end of 
1952 as production really gets tolling 
on aircraft and engines. 

The Air Force 

The Royal Canadi.in .\ir Force by 
latest official reports had at least six 
fighter squadrons in active operation. 
At least one was stationed in "England 
under NATO command. Two more 
squadrons were slated to go overseas at 
an early date to make up the first Cana- 
dian fighter wing overseas under 
NATO. Eleven squadrons have been 
promised by 1954. 

► Plans And Organization— The RCAF 
has plans for 40 squadrons by 1954. 
Of these 28 ate to be fighter squad- 
rons. The remainder will include para- 
rescue section, anti-submarine and 
coastal squadrons, transport squadrons, 
photographic squadrons, and training 
squadrons- The service strength is ex- 
pected to be 45,000 officers and men 
bv 1954, with about 5,000 aircraft. 

Currently RCAF is made up of five 
commands. 'Ihese arc the training 
command, witli headquarters at Tren- 
ton, Ont.; northwest air command with 
headquarters at Edmonton, and having 
under it the tactical group at Winni- 
peg, a group at Vancouver, and the 
.Maritime group at Halifax, whicli re- 
ports directly to Ottawa; the air trans- 
port command out of Ottawa; the 
air materiel command: and the defense 
command both with headquarters at 
Ottawa. 

Of the non-fighter squadrons, there 
are the Maritime anti-submarine and 
coastal patrol squadrons using con- 
verted lincaster bombers on the At- 
lantic coast, three transport squadrons 
two of which use Dakotas on domestic 
service and one uses DC-4 North Stars 
im international service, and three pho- 
tergraphic squadrons. 

In the past year the RC.AF “Thun- 
derbitd’ squadron provided airlift serv- 
ice out of McChord Field. Tacoma, 
Washington, to Korea. This service 
now operates out of Dorval, Quebee, 
next Montreal. Twelve North Star afr- 
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From a small stream to a steady flow, 
TEMCO has stepped up its diversified 
aircnfl produclioii to record heights. 


■Ainenm 




In its six-year history, TEMCO has 
shown its ability to handle any prob- 
lem in aircraft production. In one of 
the country’s most modern and best 
equipped aircraft facilities, TEMCO 
has produced a light plane (the 
SWIFT), its own military trainer 
(theYT-35 BUCKAROO for the Air 
Force), and a large volume of over- 
haul work climaxed by the amazing 
production output of twenty-five 
C-54's per month for the Berlin Air- 
lift- Now TEMCO is in full swing 
on contracts for major assemblies of 
the BOEING B-47, the DOUGLAS 
A2D, the LOCKHEED P2V and the 
MARTIN P5M. 

With the major pordoa of U. S. 
Air Force C-54 overhaul activities 
recently transferred to its new facil- 
ity at Majors Field, Greenville, 
Texas, TEMCO is tooling up for 
even bigger production projects. 
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PARKER'S 


16-POINT 

PRODUCTION CONTROL SYSTEM 
WORKS FOR YOU 


Casting 


Parker White-Metal Company • 2153 McKinley Ave. Erie, Penno. 


'V'yHEN you place your Die Casting order with Parker, a unique 
control system goes to work tor YOU. From the original planning stage 
through the finished casting, 16 important check points assure perfect 
castings. Every phase of production is carefully checked so that 
alloys, tolerances and designs meet the most exacting requirements. 
This 16-Point Production Control System is a result of Parker's half- 
century of experience another example of how that experience pays 
off for YOU. 
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a.ift witli H trcAVs ii.ul cuiiiplcimut 
of -100 men stationed at Tacoma flew 
14 million miles in 11 months on UN 
operations to and from Korea. 

► Strength— Planes on hand by RCAF 
by latest ofReial statements include >0 
de Havilland Vampire jet fighters, 
used mostly by teserse squadrons, 100 
Mustangs bouglit from the United 
States, 48 Lancasters. 24 North Stars, 
80 Dakotas, 200 Harvard and 50 Beech- 
craft trainers, 12 Canso Flying boats, 
and a number of miscellaneous planes. 

In tlie past year Canada bouglit 100 
Mitchell bombers from the United 
States, 48 Fairchild C-119 transports 
($58.6 million), six Piasccki troop- 
carrying helicopter transports ($2.4 mil- 
lions), one Sikorsky S-55 helicopter, 
three Bell lielicopters, 29 Dakotas, and 
has ordered tlirec British Bristol 
freighters, hvo British dc Havilland 
Comet jet transports, .ind 180 Beech- 
craft Expediter trainers. 

The RCAF is concentrating its op- 
erations on fighter commands, and has 
no bomber commands or squadrons- It 
feels that its tole is best in the fighter 
field because of Canada’s vast, sparsely- 
populated areas. Its fighter squadrons 
will all have Sabre or Canuck aircraft, 
with 25 aircraft per squadron, and one 
new squadron being readied each 
month this year if possible. 

Strength late in 1951 was about 27,- 
000 officers and men, with a recruiting 
quota of 1,200 a month including 100 
airacw, 800 gtoundcrew and 500 air- 
women. Canada has no conscription 
or draft. 


The Airlines 

Canadian civil aviation consists of 
tno nujor airlines, Trans-Canada and 
Canadian Pacific, a couple of smaller 
scheduled airlines, a large number of 
charter and nonschediiled operators, pri- 
vate mining and development air trans- 
port companies, a nuinficr of provincial 
government air services, and a number 
of flying schools. 

Ail of these had a good year, and 
expanded operations. Civil aviation 
comes under the Canadian Air Trans- 
port Board and the Department of 
Transport, both headquartered at Ot 
tawa- The CATB licenses and regu- 
lates all airline companies, the DOT 
operates airfields, radio and meteorolo- 
gical services through its air services 
division. 

The CATB constantly holds hearings 
for new licenses, changes in services of 
operating companies, from the largest 
to the smallest, and also handles ap- 
plications of international air services 
flying over Canada with stops at such 
Canadian airports as Gander, Goose 
Bay, Montreal. Toronto, or Edmonton. 

The DOT licenses all flying person- 
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SIX BIG REASONS for using 

Pesco unloading hydraulic gear pumps: 



1 . Fewer parts 

2. Easier to recondition 

3. Longer service 
between overhaul periods 




4. Lighter weight 

5. Lower initial cost 

6. Lower maintenance 
costs 


The Pesco Unloading Hydraulic Gear Pump is the 
most economical and dependable pump built for appli- 
cations where a variable volume of hydraulic fluid is 
required. This Pesco pump automatically adjusts flow 
of fluid to increasing and decreasing demands of the 
hydraulic system. It incorporates a main and a pilot 
pump as well as unloading and relief valves in one unit. 
And it's “pressure loaded”— Pesco’s exclusive, patented 
design principle that assures extremely high operating 
efficiencies over a long, trouble-free pump life because 
it automatically compensates for wear. For the 
complete story write today. 


BORG'WARNER CORPORATION 

24700 NORTH MILES ROAD BEDFORD. OHIO 
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iiel and yii engineer^, .i^ well as aii 
craft and private airfields. 

► nie Big Operators— Botli Ttans-Can- 
ada and Canadian Pacific in the past 
year increased their international serv- 
ices and have plans for further expan- 
sion, TCA now flies to Paris as well as 
Great Britain, and likely will b gin serv- 
ice to Tlie Netherlands, Scandinavian 
and otlier European countries as a result 
of airlines from these countries non 
landing at Montreal. TCA will iecei\c 
five Super Constellations next year 
for its trans-Atlantic services whicfi it 
now operates with DC-4M North Stats. 

CPA has extended its Australasian 
routes to include stops in New Zea- 
land, it is expected to speed up its 
service late this year when it hopes to 
have delivery of two dc Havilland 
Comet jet transports for its bans-Pa- 
cific services. 

It has in the past year also operated 
an airlift service for RCAF to Korea 
3$ part of Canada’s contribution to the 
air operations under UN assistance to 

►The Bush Boys— Smaller operators 
have been purchasing modem planes 
mostly in the United States and gradu- 
ally replacing some of the war surplus 
planes used on busli and mining opeia- 
bons. Largest of these otlier operators 
is tlie Ontario Provincial Government 
Air Service, witli 40 Beaver aircraft for 
firefigliting and forestry patrol opera- 

Reseatcli by this oraiiization has 
developed new inethorL of stopping 
forest fires from the air in the earlv 
stages of the fire by dropping salvos of 
five gallon cont.iiners of water on the 
small fires. 

great deal of Canadian civilian 
aviation is in the hauling of mining 
and dci-elopment equipment to new 
sites of natural resources. Thus much 
of the work in developing the vast new 
iron ore fields in Labrador and north- 
ern Quebec has been done by aircraft 
which have transported heavy mining 
machinery, bulldozers for roadbuild- 
ing, jeeps, as well as men and food. 
The U- S. government eien lent a Fair- 
child transport to one companv for 
summer operations in the Labrador re- 
gion. This same type of work is car- 
ried on throughout Canada. 

-James Alontagues 

Seating in the Rear 

Trans-Canada Air Lines cannot per- 
mit fare-paying passengers to occupy 
flight deck scats in its DC-4M North 
Stats, the Department of Transport, 
Ottawa, has ruled. ITiese seats may 
be occupied only by TCA employes or 
technicians of other companies working 
wttli TCA with the authorization of 
the Canadian Air Transport Board. 


^^Gas Turbine Power 
for MEDIUM-SIZED 




fore connned to larger aircraft will 
become available for planes ol 

Conlinenlal Aviolian & Engineerins 
Corp., into production of on odvoncec 


ie Continenlal-Tvrbomeca fomily 
urblnes includes units of four 
c types. These engines hove 


THE GONTINENTAL- 
TURBOMECA FAMILY 
COMPRISES THESE 4 TYPES 


aia eoMmsseis u> 


C.A.E. ALSO eUllOS THE R-97S 



CONTINENTAL AVIATION & ENGINEERING 
CORPORATION — 

1500 ALGONQUIN AVE., DETROIT 14, MICHIGAN 

SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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Australian Airline Operations 



SOVRCSS; Av^fnlie^Slarutia; Drpatlnnl af lUU 


Australia: Air Power Increasing 

• Lack of money and manpower is troubling aviation indtisttv, but 
UK pushes for expansion of faeilities Down Under. 


HARTWELL 

FITTINGS 





Hartwell Air- 
craft Fittings are 
nanufactured to 
leet all Air Fore® 
id Navy specifica- 
ns. Our modem 
and plant 
facilities are tooled 
for the precision 
miifacture of the 
iigs shown at the left. 




• Obsolescent B-29s, Mustangs, Vampires and Meteors make np 
RAAF; expect home-biiilt jets by next year. 


By Marci-l J. Orohluch 
(McGraw-Hill World News) 

Melbourne— From many points of 
view 1951 was a record year for Aus- 
tralian aviation, but indications point 
to even increased activities in 1952. 
’l^is applies both to the military and 

TTie importance attached to the de- 
velopment of aviation in Australia is 
growing almost daily. 'Hie actual de- 
velopment is, of course, gras'elv ham- 
pered by the hard currency sliortages 
wliich alone stand in the way of a 
large increase in the number of military 
and civilian aircraft. 

Continued inflation and an acute 
shortige of skilled manpower has also 
an effect on the various expansion pro- 
grams and particularly on the numbers 
of people as’jilablc for flying, servicing 
and nuimifacturing operations. It seems 
non that step.s taken hv the | 0 \ern- 


ment to weaken the inflationary mo\e- 
inents may have a good effect on the 
availability of manpower and resources 
for work in aviation. 

► The First Line— Strong pressure is 
now being exercised on the Govern- 
ment to accord first priority to mili- 
tary aviation .and to make it the prin- 
cipal defense force of Australia. At any 
ratc It is certain that military aviation 
will be expanded in 1952 and its 
growth controlled oiih- hs the asail- 
ability of aircraft from abroad .and 
the manufacturing capacits- within .Aiis- 
trali.i itself. 

Present airrraft of the ll.A.W are 
largely obsolete, and as a result of past 
negligence, the total planes at the dis- 
posal of R.A.AF is now below 500. This 
inclodcs obsolete trainers. 

.Australian aimien were the 6rst to 
join their U. S. colleagues in the Korean 
fighting and lias-c again proved their 
ahilih-. althongli the aircraft they are 


We are continually tooling 
for additional AN fittings 
and sizes. Special fittings 
can be manufactured 
to your specifications. 


Our large inventory and 
plant capacity is an assur- 
ance of rapid delivery of 
nil types of aircr.ift fittings 
from AN 756 through AN 763 
and AN brass fittings 
AN 933 


AN 


Inqiiiricii and qiiolaiioiii 
Hiveit prompt attention 
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Pump Design and Experience 


GFF Performance 



When the Douglas Navy D-558-2 drops from the 
belly of its mother ship, turbine driven centrifugal pumps whirl into 
the herculean task of keeping the four ravenous rocket engines supplied 
with fuel. Both the fuel and liquid oxygen pumps are by Carter. 


CARTER SERVES HERE, TOO 


THE AERIAl GAS STATION. One Ol Ihe 
.fuccustul answers to inlenaHiIinenlal 
flighu is mid-air refueling. Carter de- 

assure Ihe successful transfer of fuel 
from the Boeing Flying Boom tanker 
to many of today's aircraft. 


Carter designed equipment is also in 
serviceon F-89 Scorpion. B-47Slrato- 
jet, F7U Cutlass and F4D Skyray. 

OTHER. CARTER ACHIEVEMENTS 

Special Purpose Fuel Valves 

Typical Carter developments in this field are: 

Fuel Flow LlmHers • Pressure Fueling Nozzles • Fuel Vent Kelief Valves 
Fuel Pressure Limiters • Pressure Fueling Adopters • Fuel Tank Relief Valves 
Corfer ingeoutfy oad experience ore ovorfobfe fo you for Ike dtiign, dove/opmenf, 
opplicotion, end monvfocfure of specialised fvef-kand/iog componenfs 


Tomorrow’s Pumps-Today ■ 

THE J. C. CARTER C 

253 No. Fair Oaks Avenue, Pasodeno 1, Collfornio 



O M P A N T 




THE F-so-D SABRE. Streaking through 
the sub.stratospherc the world over, 
the North American F-86-D Sabre 
gets a big power boost through the 
use of an after-burner. The perform- 
ance and agility of this fighter hinges 
on the ability of a tiny 4-lb. pump to 
deliver a large volume of fuel under 
very high pressure. A Carter designed 
pump does this job. 


flying in Korea are not of the most 
modem design, 

► The Planes— Lincoln (B*29) bombsia 
arc still the nulnstgy of Austialiu 
bomber force. As far as fighters ate 
concerned, there is notiiing better avail- 
able than Mustangs, Vampires and 
Meteors- 

This is unlikely to change much in 
1952, but by 1953 Australia may start 
receiving home-built Caiibena jet 
bombers and Sabre fighters powered by 
Rolls-Royce engines- 

For anti-submarine work Australia 
will use Lockheed Neptunes, two of 
which have already been delivered and 
are currently being tested. Satisfactory 
tests will mean further orders. deci- 
sion is expected soon on the type of 
troop transport plane to be putcliased 
in quantity for Australian forces. Strong 
preference is being shown for U. S. 
aircraft, and the C-119 may be selected 
for the initial order. More helicopters 
will be purchased if available tor early 
delivery, as reports from Korea on their 
utility have impressed Australian plan- 

The pilotless jet target plane may be 
produced in 1952 in some numbers and 
first deliveries of modern trainer planes 
should come through, 

► Where to Buy?— The great problem 
is where to buy the planes. Most ex- 
ports favor the U. S. types. But Brit- 
ish manufacturers consider Australia 
their market and view with considerable 
dissatisfaction every Australian pur- 
chase in the United States- Arguments 
that scarce dollars are being used for 
purchasing planes that could be bought 
instead in the United Kingdom have 
been heard on several recent oceasions- 
But Australian experts say tliat in case 
of war Australia would depend on 
American spare parts and aircraft and 
that it is better to prepare for such a 
possibility. 

At the beginning of 1952, last orders 
for Lincoln and Mustang planes had 
been completed and no more of these 
planes will be produced in Australia. 
Tooling-up is taking place for the pro- 
duction of the Sabre jet which will 
boast the original U. S. airframe, a 
British high-powered engine and a 
host of Aushalian-dcsigned additions 
and features which arc claimed to make 
the jet more powerful and better than 
the U. S. Sabre. Some work in this 
direction is still going on. 

Also to be produced in Australia is 
a local version of the Canberra, Initial 
orders are for 72 Sabres and for about 
48 Canberras but there is a move to 
double these orders. 

The CA-22 trainer will come into 
mass production with an initial RAAF 
order for 65. Foreign interest has been 
shown in this Australian-designed and- 
developed trainer. At Bankstown, New 
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Vickurs Model 1>FA2 
(AN414S & AN-62S1-U 1.9 hp/lk 


These 

SOCKlfi 

Piston Tv|)e Pumps 





■h’/U' 


Vickers Model PFA3Z.2 
(AN.62S2.1) 1.7 hp/lb 



have AN approval 


The Vickers Constant Displacement Piston Type 
Hydraulic Pumps shown above have AN approval. 
They meet the 2 and 3 gallon size rct(uiremenls 
of AN-P-llb. The use of these items may help 
speed up your aircraft production. 

Reliability and long servire life are important 
features of these pumps. Volumetric (96%) and 
over-all (92'/r) efficiencies are very high. Small 
size and extremely high horsepower to weight 
ratio at rated loads and speeds are as noted. As 


displacement is fixed, the delivery is constant at any 
given speed, and varies directly with the speed. The 
design includes a melercd valve plate feature which 
results in negligible system pressure pulsations. 

Write for new Bulletin No. 4603 which describes 
these pumps in detail. 
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HERE ARE REASONS WHY IT PAYS TO BUY 


Soiitli Walts, tic llavillam] svill pio- 
ducc a jft ttaiiitT. 

► Expansion Plans— Considerable ex- 
pansion of aviation manufacturing ca- 
pacity is being asked of Australia by 
the Onited Kingdom. 

Australia has been notiSed, in effect, 
that the United Kingdom will not 
be able to supply her n itli many planes 
in case of war, because its ossn 
needs and those of its European Allies 
would prevent any large shipments to 
Australia. Motcova it is the opinion 
of United Kingdom authorities that 
Australia should not only provide for 
herself but should also take care of at 
least some rerjuirements of the Allies 
of Western Powers in Southeast Asia 
and the Far East. 

Implementation of this aim will not 
be easy. It would mean a quick impor- 
tation of a very considerable quantity 
of tools and equipment from the United 
States and probably also sonre fomr of 
compulsory manpower direction. Even 
now some limited Australian produc- 
tion goals are handicapped by the dif- 
ficulty in obtaining manposver— it num- 
bers no mote than 9,500 persons m 
aviation manufacturing, compart'd with 
some 40,000 at the height of World 
Wat II. 

Production of aviation equipment 
and parts will be tnaeased in 1952. 
Among notable additions will be a 
partnership of Bendix International 
with a large Australian manufacturing 
concern. 

► Transport Growth— All records have 
been smashed in 1951 by the Aus- 
tralian air transport companies and it 
looks as if 1952 will bring further rec- 
ords. Figures show increases, some of 
them large, for every sector, but par- 
ticularly for ait freight. The popularih- 
of air frciglit in Australia is terrific. 

The chief problem is aircraft replace- 
ments. Australian airlines are study- 
ing the possibility of putting jets on 
their internal fligfits, but opinions on 
the advisability of doing so ate rather 
divided. At any rate no jets have been 
ordered, but orders have been placed 
for Super Constellations and for Vis- 
counts, the latter for the Government 
airline. Qantas’ decision to go for 
American planes was prompted by 
KLM’s competition using U.S. trans- 

Most of the Australian airlines would 
like to purchase new aircraft but here 
again hard currency restrictions and un- 
certainty as to the extent of govern- 
ment airline’s competition are present- 
ing early decisions. 

Ibc -Australian National Airways is 
threatening to go out of business if the 
government doesn’t sell its airline or 
at least merge it with ANA. Govern- 
ment promises of equal treatment to 
ANA and a share of mail contracts, etc.. 


SUPREME ....0 CHUCKS 




Here ore facts about the out- 
standing quality attd precision 
martufacturing of the SUPREME 
Brand Chuck . . . that make it 
rugged . . . that make it stand 
up on the [ob. Job test it on 
your own work and you’ll ex- 
perience performance that is 
most convincing os to its long 


lasting quality . . . accuracy 
and dependability. 

Check the above features, then 
prove them to yourself by or- 
dering a supply from your dis- 
tributor. If you do not find 
him handling the SUPREME 
line . . . write direct. 



SUPREME CHUCKS 


THE CHUCK THAT LIVES UP TO ITS N AME . . . S U P R E ME 
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Bectrical bre^away 
coupling 
disconnects 


mtomatkaify 


Unatteniledfthis new coupling 
disconnects when a predeter- 
mined pull is applied (10 to 40 
lbs. spring tension). Couples or 
uncouples without a wrench. 
Moisture proofed and pressur- 
ized to 750 lbs. psi. 



JOHN HASSALL, INC. 


142 CLAY STREET • BROOKLYN 22, N, Y. | 
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Iia\'c been tefused by .\NA. At tlic 
same time Aiisett Airways is continu- 
ing to undersell both airlines with cuts 
amounting to 25% of fares. Ansett is 
pushing air coach. 

Australian airlines continue to serve 
Urge parts of the country where services 
are highly uneconomical. And foreign 
experts agree that sers’ice level of Aus- 
tralian airlines compares favorably with 
foreign airlines. 

►Research— Aviation research in Aus- 
tralia is mainly limited to navigational 
aids, ground equipment, etc. Several 
useful aids such as the distance meas- 
uring ^uipinent and the miaowavc 
nas igafional system have been developed 
by scientists of Commonwealth Sci- 
entific & Industrial Research Organiza- 
tion. These developments created con- 
siderable interest abroad. 

A joint Brifisli-Australian project at 
the South Australian Experimental 
Rocket Range at Woomcra is steadily 
progressing, though the results are oh 
the classified list. 

►Lightplanes-Prisate flying activity is 
hampered by lack of suitable pUnes at 
reasonable cost. British and Continen- 
tal types are expensive and do not al- 
ways correspond to what the Australian 
users would like to see in their planes 
American planes do not reach Australia 
because of imports ban on dolUr-paid 
planes. Nine Aero Clubs claim 42,000 
hours of flying in 1950-51; instruction 
is provided at over 50 centers. This 
will be broadened in 1951-52. Flying 
hours should then exceed 5O.OO0 a 
year. But the Aero Clubs complain 
that they can’t get a suitable training 
plane at reasonable cost. 

Use of aircraft for agricultural work is 
quickly deieloping and 1952 should 
witness increase activity in this field. 

Expansion Planned 

(AfcGraw-Hii; World News) 

Melboume-Ptoposals for a major 
British aircraft producing firm to trans- 
fer to Australia and for a United King- 
dom subsidy of an expanded Australian 
aircraft industry are being discussed be- 
tween London and Canberra and an 
early decision is ^ected. 

► Regional Base-lncse discussions arc 
reliably understood to be linked wift 
an Allied program to make Australia a 
major t^ional defence supply base. 

The proposal to transfer a major 
U.K. aitaafe plant to Australia was first 
made to the previous Socialist Govern- 
ment of Australia but the Socialists re- 
fused to guarantee that the manufactur- 
er’s acb'vities would be free of Govern- 
ment control, Tlie present Government 
is viewing the matter verv favorably. 

British subsidy to new 'aircraft plant 
in Australia may take one of seseraf sug- 
gested forms. 
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• From a postwar position of nearly zero, and despite money 
troubles, French air will soon pull its weight in NATO. 

• But good-looking lighters, bainers, taansports may have to buck 
planners’ desire for standardization of equipment. 


By Koss Hazellinc 
f,\fcGraw-Hill World News) 

Paris-Frendi air posver, reduced to 
near zero by the war, is on the way 
back up and climbing steadily. France 
now is capable of making a substantial 
contribution to the air defense of Ihc 
West. 

Tliis year will bring new gains in 
French military air strength and in air- 
frame production. It also svil! raise new 
problems and complicate some old ones, 
chief among which is the old ghost 
that perennially haunts the French avi- 
ation industry— money. 

France has the skilled engineers, the 
labor force, the plant capacity and the 
proven designs to do a sizeable aircraft 
production job. But the industry is 
seriously handicapped by lack of funds. 

’The French government, tugged and 
shoved in six different directions by the 
warring political groups of the national 
assembly, never has been able to scrape 
together the money for a substantial 
produefion program. ’The French avia- 
tion industry lias been confined largelv 
to building prototypes. 

► Program Begins— This year, a long- 

t lanned and often delayed program of 
tench combat aircraft production will 
get underway. The first of an order for 
550 Marcel Dassault Ouragans, a trim. 


competent little fighter, already have 
been delivered to the French Airt’orccs- 
Production is scheduled to rise steadily. 

-And the Mistral, French version of 
the British Vampire, is being produced 
in quantity under license by Societe 
Nationale de Constructions Aetonau- 
tique du Sud-Est (SNCASE). ’The ex- 
act number on order is secret. 

'Iliis start on a combat aircraft pro- 
duction program is sure to put new 
vigor in the old money ghost. In Jiiiiu- 
ary. Premier Rene Pleven’s government 
fell from office in an attempt to provide 
funds for an expanded defense program 
by raising taxes and economizing other 
government expenditures. Other gov- 
ernments aren't likely to find the going 
much easier. There is a distinct possi- 
bility th.nt production schedules will 
iiave to be cut back. 

► Too Many Types— For the North At- 
l.iiitic Treaty Organiz.ition, appearance 
of tlie Ourapn and tlie Mistral in 
combat units of the French Air Force 
svill raise a different problem. NATO 
air forces already have four standard 
fighters— the F-86, F-84, Meteor and 
V.nmpire. NATO has found that IPs no 
simple job to handle even that many 
fighters and develop, at the same time, 
the flexibility of o^ration that all offi- 
cers consider essential. 

The West’s air officers would like to 
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APPLICATIONS OF SILICONE RUBBER 



WHEN TEMPERATURES ARE EXTREME 

IT’S SILICONE PARTS BY KIRKHILL 

Kirkhill Rubber is an experienced fabricator of Silicone materials. 
Our engineers and production men are constantly working with 
applications in this highly specialized held. 

If the characteristics of Silicones— high and low temperature 
resistance, (from 500° F to — 110° F) . . . chemical stability ... ex- 
cellent dielectric properties . . . resistance to weathering, oxidation, 
corona and ozone . . . can be of value to your problem, call KirSdiill. 
Our know-how and facilities are at your service. 


represeniaiives will 
gladly assist on your dtsign problems. 


KIRKHILL 

Rubber Co. 


TTY"" 

CALirOlNI* 


(uiik toward stiiiidardi/jtioii of equip- 
ment. riiey ate convinced that, as a 
minimum, every N'.VI'O airfield must 
be equipped to fuel and j>ruvide &rst 
and second ecliclon iiiaiiitenance for 
every type NATO plane. Obviously, 
each increase in the number of fighters 
ill service cnniplicatcs this problem and 
tends to raise the cost of achieving the 
necessars' flexibility. 

So N.VrO leaders are saying «itli 
growing cduvicticiii that soon the na- 
tions of the western alliance arc going 
to have to agree to greater coordination 
in their niilitars' procnreiiient progtams- 
That won’t be'easy; it max' take a long 
lime; but it's sure to be an important 
influence in the future development of 
the Ftcneii aviation industrv. 

TTie possibilih- of an cscntual agree- 
ment among the western nations on 
who should make what equipment 
seems too far in the future to have 
much effect on French aviation this 
year- French air poncr is likely to 
continue its slow but sfeadv growtli 
through 1952. Here's how prospeets 
shape up. 

Milita ry 

Tlie French Air Forces will gain 
weight this year. They will be beefed 
up by growing American aid through 
MDAP. by .1 beginning trickle of 
French-built planes and bv a small in- 
crease in manpower strength. France 
also stands to gain considerably from 
NATO’s airfield construction program 
in Western Europe. 

► U.S. Aid-Deliveries of F-84s to the 
French Ait Forces under hfDAP 
reached substantial volume only toward 
the end of last year. Figures are secret, 
but tliere’s no cloubt American aid dc- 
lii'cries now are on a scale to provide 
a big jump in the combat effectiveness 
of the French Air Forces bv mid-year. 

The U.S. also is helping in France's 
flight training program. France pro- 
vides basic flight training for officers 
at her Eccle de I'Air, near Marseille, 
the West Point of the French Air 
Forces. After graduation, pilots go 
either to the French advanced flight 
training center at Mcknes in French 
Morocco or to North America for ad- 
vanced training at U.S. or Canadian 
fields. 

The Air Ministry is trying to build 
up strength in trained manpower by 
an Air Forces recruitment program, im- 
proved training methods and. especiallv, 
an expansion of reserve training facili- 
ties for pilots, navigators, gunners, ra- 
dio operators and bombardiers. At the 
end of 1951. the French Air Forces 
counted 91,000 officers and men on 
active duty. Staff plans look for an 
increase in strength to over 100,000 
this year, but how big the increase will 


214 


AVIATION WEEK, Fc 


French Airline Operations, 1946-1951 
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turn out to be will depend on these 

• How much the national assembly 
finally appropriates for defense and 
what share of the total the Ministry 
of Defense hands over to the Air Forces. 
Last year, the Air Forces got 140 billion 
francs ($400 million) out of a total 
defense budget of 740 billion francs 
($2,114.5 million). Budget increases 
not yet approved by the national as- 
sembly may give the Air Forces about 
$500 million to spend this year. 

• How much France’s steadv creeping 
inflation cuts into the having power 
of the funds appropriated. This is an 
important factor, it often forces some 
cutbacks in scheduled programs toward 
the end of the year. 

► .kirfield Program— Gen . Eisenhower’s 
recommendations to NATO call for the 
eonstruction of some 50 airfields in 
France at a cost that probably will run 
as high as $750 million with complete 
equipment in place, TTie construction 
nill be paid for under tlic N.\TO in- 
frastructure ameement. 

Even thou^ this program may have 
to be reduced somewhat for cost rea- 
sons. it still will represent a substantial 
new asset for the French Air Forces 
as well as for Lt. Gen. Lniris Norstad’s 
.Mlied Air Forces, Central Europe. It 
will provide the bases for a considerable 
future expansion of the French Air 
Forces, should that become necessary 
and possible. 


Product'ion 

French Air Force squatlrons will get 
French-designed and French-built com- 
bat planes this vear for the first time 
since the war. 'The Ouragan, powered 
by a Hispano-Suiza Nene, is stmeduled 
to come off the production line at the 
rate of 12 a month until the end of 
September. Then, the fioire will jump 
to 18 a month, and, in January, 1953, 
production of Ouragans is slated to 
reach a total of 30 a month. 

► The Mystere-Dassault also is tooling 
up for production of his MD452 
Mystere. The Air Forces have ordered 
340. Tlic version to be produced is a 
single-seat fighter to be powered either 
by a Hispano-Suiza Tay or by the nesv 
improved Atar 101 which develops 
more than 6,000-lb. takeoff thrust. The 
•Atar is built by Societe Nationale 
d'Etudes et de Constructions dc 
Moteurs d’Aviation (SNECMA), the 
nationalized French aircraft engine 
manufacturer. 

The French are close-mouthed about 
the Mystere, but they don't trv to con- 
ceal their pleasure at the performance 
of prototypes in tests. On the basis of 
reliable r^orts, it is probable that the 
Mystere with either the Tay or the 
Atar svill be capable of supersonic 
speeds, Will have an excellent rate of 
climb and will stand at least equal to 
the best planes yet built in maneuvera- 
bility at high altitudes, AVhen the Mys- 


but . . . 

Skilled craftsmen, complete facil- 
ities and background experience 
at IGW permit production of pre- 
cision parts with strict adherence 
to the toughest of specifications. 



This planet pinion has .0003 MICROWN* 
—low’s new after-grinding, high precision 
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"pCcxi^ Sealitu^... 

T-J AIR CYLINDER 

Designed with revelwliennry application of 

Su^i€^- 

It's staled with pressure — a revoluiionary T-J application of flexi- 
ble sealing that insures positive cushion action combined with 
automatic valving action for fast return stroke . , . eliminates bind- 
ing and Slicking . . . operates with low friction, minimum wear, and 
added power due to higher efliciency. 

PLUS features! New type 
packing nut incorporates a piloted 
' diameter, assuring perfect align- 
Improved rod packing 
reases sealing efficiency. 
Piston rod and internal 
cylinder tube surfaces are 
hard chrome plated — a 
standard practice with T-J 
for over 15 years- Basic 
design is safety-stressed 
for air line pressures 
p to 100# PSI. Write 
rorbulleiin252.The 
Tomkins -Johnson 
Co-, Jackson, 
Mich. 
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scraper to protect 
rod bearing and 
packing from dirt 
and grit. 

2- Wrench flats. 

3- Self-adjusting chevron 
type packing. 

4 . Permanent type adaptoi 

5. Hi-fensile tie rods. 

6. Heavy duty, hard 
chrome plated rod. 

7. Generous flllet reduces 

8- "O" ring st 

9. T-J new flexible cushion si 
insures positive cushion with 
automatic valve action for fast 
return stroke. (Patent applied for) 

10 Fine cushion adjustment. 

1 1 . Heavy wall precision honed hard chrome 

12. Controlled packing compression with 
metal to metal contact. 


36 YEARS’ EXPERIENCE<*tO^ 


lore will finalh’ go into ptoduition is 
j good question. Tlicrc again the 
money ptoblein will be the dttermining 

SNC.ISE is building X'.mipncs pow- 
ered by iinpotted Goblin engines at 
.1 tatc of about 20 a mouth and is 
getting into full piodiictioii of the 
Sli.sttal. powered by a Hispmo-Suiza 
None, which will replace the Vampire. 
I'lic Mistral is reporteti to be fastei 
than the Vampire and to have a better 
rate of climb. About IvO Vampites 
have been built so far; the first deliv- 
ery of Mistrals to the Ait I'orces was 
made in Januarv this year. 

► Tiansports-Ilalf a dozen transports 
ate in production. Martel D.vvsault has 
an order for ?00 of his \imi5, a 
two-engined militaiy tnnisport. Socictc 
Nationalc dc Constructions .\eroiiau- 
tiqiie tin Nord (SNC.-W) is building 
175 of its two<ngincd mcdiiim ttans- 
poit. Notd 2501. under siwcniment 
order. Tlic first deliveries an expected 
about the end of this year. 

SNCASE is building eight of its big 
Armaguae, four-cngiiied etntmiercial 
transports for Air I'raiicc. '( lie third of 
these planes to be completed made its 
first flight in January. Tlic others are 
scheduled to be completed and deliv- 
ered before the cud of the vcai. 

Louis Btcguct. witii Dassault the big- 
gest of the private piano builders, has 
orders for 15 of his four-engined two- 
decker. the Bregiict 76 Deux Pouts. 
Twcb’c of these planes arc for Ait 
France and ate expected to be m serv- 
ice this year. Tlic Ait Force- mav place 
an additional order. 

Socictc Nationalc de Cnnstroctions 
Acronautique dii Snd-Oiicst (SNCASO) 
is building a pair of good twin-engined 
mctliiim transports, the SO 50P Bre- 
t.ignc. of which -10 have been ordered 
and a number already ddiscred. and 
the SO 95 Corse, of which 60 have 
been delivered to the French Nas-v. 

► Tniinecs-Socicte Industriclk pour 
r.Acronaiitiqne (SIPA) has orders for 
lS-4 of its ill. 11 and 12 trainers. A 
number have been delivered. SIPA 
also is building 100 SIPA 901s, a two- 
placc lightplane, under government 
order for French .\ir Clubs and is test- 
ing the first prototype of the world’s 
first jet light private plane, the SIPA 
200. 

Moranc-Saulniet is completing an 
order for 500 of its MS 472, 474 and 
475 military trainers. The company 
now is working on an order for 40 of 
its newer MS 752 and 735 two-seat 
trainers. 

Finally, Socictc de Construction 
Acto-Nav’ale (SC.AN) has completed 
delis-ery to the French Navy of 25 
SCAN 20s. a seaplane trainer SNCAN 
is producing 2v of its twin-enpined 
Notd 1400 seaplanes; and a mimlvr of 
the smaller aircraft builders are pro- 
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H, is the non-inflammable hydraulic 
fluid which conforms to Specifica- 
tion MIL-F-7063 {AER). Currently 
designated for use in naval aircraft 
and being service-tested by com- 
mercial airlines. 


INDUSTRIAL-AVIATION DIVISION 

R. M. HOUINGSHEAD CORPORATION, Camden 2, N. J. 

LEADER IN MAINTENANCE CHEMICALS 


ATLAS 


FOR SMALL ORDERS 
FOR LARGE ORDERS 
FOR HARD-TO’DO-JOBS 


f 

o 

'99 

A 
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OPERATIONS: Thread cut- 

ling and machining on auto- 
matics and hand-operated screw 
machines. Thread rolling, metal 
stampings, bending and spot 
welding. Facilities for second- 

AN SPECS: Atlas meets aU 

aircraft specs — holds closest 

METALS: Steel, stainless steel, 
brass and alloy steels. 

FOR PROMPT QUOTATIONS, 


ATLAS SCREW & SPECIALTY CORP. 

450 BROOME STREET, NEW YORK 1 3, N. Y. 



HOW EXPERIENCED ACCESSORY OVERHAUL 
REDUCES AIRCRAFT OPERATION COSTS 


ACCESSORY Overhaul 

INDUSTRIES, INC. 



RICHMOND HILl IB 


tlucing a small mintltcr of lightplaiica 
under govenitnent order for the hrcncli 
.\\x Clubs. 

I-'rcnch aircraft ptoduction this year 
also will include some building of for- 
eign planes under license. SNCASE 
is planning to build tlie British Venom 
for the Frencli Navy. And there are 
well-founded reports that SNCASE is 
negotiating witfi de Havilland for an 
ordei to build the Comet, perhaps 

E uwered witli l-Iispanu-Suiza engines. 

In addition, tlie possibility that one 
of tlie tliree nationalized French con- 
structors may be licensed to build a 
Sikorsky helicopter of eight or twelve 
se.its for the French Army is under 
study. 

Air Transport 

French commercial airlines could 
make a substantial contribution to any 
future airlift operation, if necessary. 
The French commercial air fleet of 
some 250 planes, lialf of them belong- 
ing to Air France, now regularly fly 
n’cll over SO million miles a year, mostly 
in American-built Constellations, 
DC-ls and DC-Js. 

In addition to Air France, there are 
a dozen major privately owned airlines 
flying mostly within France and be- 
tween France and French North 
Africa. Air transport is a growing in- 
dustry in France as in the United 
States, and the French airlines are 
counting on breaking all records this 
scar, both in numbers of passengers and 
m weight of freight hauled. 

.Air France, the giant of the French 
ait transport industry, is able to operate 
at a small but respectable profit despite 
rapid expansion of its services anrf so 
is in a good position to hold its osvn 
against foreign competition. Air France 
will begin trans-Atlantic tourist rate 
service on Mav 1 with two weekly 
flights and increase the number to five 
flights a week during the peak summer 
travel period. 


Privat-e Flying 

Private flying is a popular sport in 
France, thanks mostly to the govern- 
ment’s efforts to develop "Esprit 
Aeronautiqiie” among French youth. 
The Service dc I’Aviation Legeie et 
Sportive, a government agency under 
the Ministry of Transport, has provided 
1,100 lightplanes, 1,400 gliders and 
180 full time government-paid flight in- 
structors to the 125 Ait Clubs grouped 
in the Federation Nationale Aero- 
nautique. 

A qualified French boy of 17 or 18- 
not vet old enough to join the French 
Air Forces— can receive free flight train- 
ing with S-ALS equipment and instiuc- 


AVIATION 


25, 1952 





Bristol Automatic Control 

GUARDS AIRCRAFT SAFETY 
AND OPERATING EFFICIENCY 


Leading aircraft manufacturers use 
Bristol Automatic Precision Con> 
trol Equipment on fighter planes, 
bombers and transports. 

Products of over 60 years of 
Bristol pioneering in the field of 
precision instruments, they have 
proved their merit under exhaus- 
tive flight tests in extreme climates 
and at high altitudes. 

Whet ere your instrument con- 
trol requirements? Bristol's Air- 
craft Division is especially geared 
to design and produce aircraft con- 
trol devices such as engine tem- 
perature controllers, timers, and 
other electronic and electro-me- 
chanical control devices. 


The Bristol Company is a leader 
in the development of instruments 
and devices for indicating, record- 
ing and automatically controlling 
temperature, pressure, flow and 
other fundamental quantities, 

With aeronautical development 
proceeding at a rapid pace, Bristol 
engineering and production facili- 
ties are available to solve your air- 
craft control problems. 

There are Bristol branch offices 
in 26 principal cities and Bristol 
factories in Chicago, San Francisco, 
Ibronto and London. Address in- 
quiries to The Bristol Company, 
Aircraft Equipment Div., at 130 
Bristol Rd., Waterbury 20, Conn. 



FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS 


tors bv promising to take liis inililart' 
service in the .\ir 1‘orccs. 

List tear. 1.154 first degree pilots 

licenses— for 15 lioiirs of flight training 
—were awarded, and 412 second d^rcc 
pilots liccnscs-for '0 lumrs of light 
triiiinig-h.indcd onl. .Mlotiethcr S.M-S 
figures its facilities enalilcd I'rcnclimen 
to ll\ a total of 107,071 hours of pow- 
ered flight and 54,200 liours in gliders 
l.ist rear. 

In addition to the S.M.5 planes, the 
.Mr Clubs themselves own 4S1 light- 
planes. and 505 |)tanes in Trance belong 
to indii'idtials. 

Resea rch 

The most exciting aeronautical re- 
saireli now going mi in hhanec is ptob- 
•ililv Rene Ixdne's work on nniijets. 
Nobodv will talk nuich about Leduc's 
progress, lie is working under a gos’- 
crmnciit research grant in close contact 
with the Air Forces. 

Blit despite the stern official silence, 
there is solid reason to bclicsc that 
Lcdnc now has built three prototypes 
of his piggv-back ramjet, the laiduc 01, 
and that recently one of them lias ex- 
ceeded the speed of sound at high alti- 
tude. Udiic now is reported trsing to 
devise an auxiliarv power unit that 
would allow the ramjet to take off 
from the groiind- 

Othcr tcscarch is carried on by the 
state-owned company, Arsenal de 
r.Aoronautiquc. Arsenal maintains a 
Mipcrsoiiic windtimnel near Paris and 
has plants .it T.yon and Strasbourg as 
well as Paris. Arsenal doesn’t go in for 
priicliietioii: it builds prototypes for re- 
search and for testing. After proving, 
an .Arsenal design inav be tiimed over 
to one of the nationalizcxl constructors 
for |)n>duction. 

Tlic I'rcnch goieininent agency, the 
Direction Technique ct Indtistriellc, i.s 
in general charge of the various other 
government aeronautical rcscarcb or- 
ganiaations. The Service Technique 
.Aeroiiautique deals with design con- 
tracts; the Office National d’Etiidcs et 
Researches Aeroiiautique conducts 
some basic research and provides tech- 
nical information; two flight tests ecu 
Icts-one at Brcfigny near Paris and 
the other at Marignanc neat Marscillc- 
arc available to all aireraft producers; 
and the |nsenimciit maintains a num- 
ber of windtimnels which are at the 
disposal of all manufacturer. 

Some of the most interesting of the 
prototrpes now' under study in Trance 
are the Rev 01. a plane with articulated 
wings, the Hurel Dubois HD 10, 
whose very liigli aspect ratio wing has 
ghen the plane excellent performance 
in tests, the SO 1120 Ariel III jet 
helicopter and the series of light jets 
hiiilt by Fouga and SIP.A. 
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a new 

service manual for 


Tins new lasiruclian end service msmiel deals with the 
Cannon Ars.“U" Cenes and other Cannon Plugs having 
resilient inserts. Profusely illustrated, with clear, concise 
leil, it erplarns steo-by.step disassembly, soldering, 
assembly, inslallalion, inspection and servicing proce- 
dures. If you are working with resilieni insert connectors 
this specialized manual will be ol great help. It will be 
of little value lor conventional phenolic insert work. 
Please request your free copy from the Cannon Electric 
Department shown below. 


CANNON ELECTRIC 



CiraiUiitt skJtlls 

Salni winq 
Serriil Igib 


CANNON ElEcralC COMPANY 
10$ ANOEieS 31, CALIFORNIA 


Faclorles in tos Anpetes. Toionlo, New Haven. Represenlaliras 
in princTDalcilias.Afldress inquiiiestoCenncn Electric Company, 
Dept. 0*110, P.O.Boe 75. Lincoln HaiiMs Station, Los Anaeles 
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Scandinavian Airlines System Operations 


i 

111 

ii 

L 

III 

Ii 

f!i 

ll 

ill 

3| 

I! 

II 

i; 

t.'m 


jm'ooo 



,| 

7« 

m'«o 


- EWudlni duKMIi OMTUont Dt ASk (Sxdoit iM DOl (Dwnuni. 

SQURCSS: fnttnialionai Cwi iletolim OrganiMtiw Ullfftal 0/ SMigliei Ne. 15); 


Sweden Haunted by NATO Snub 

• She has a good air force and good supporting industry, but it is 
after a]l a country with limited resources. 

• What worries the Swedes is this: what if NATO does not come 
to their aid promptly if their country is attacked? 


By G. Howard Smitli 
iMcGrau’-HiJ) World News) 

Stockholni-A spate of articles lately 
in English-language publications about 
Sweden’s air force being the third largest 
in the world has, of course, delighted 
the neutral Swedes. But from here, 
somehow, such stories look preth’ 
thoughtless 

Admittedly, both the Swedish ai: 
force and the Swedish aircraft industry 
lice doing a fine job within the limits of 
their resources. The point is, though, 
that those resources are limited. 

What is forgotten, too, is that one 
reason the Swedes have a fairly large 
number of planes is that they came out 
of the war with such an air force as 
they had been able to build up (a.s neu- 
tralsl intact. Since then they iiavc been 
able to pick up sonic Allied surplus 
equipment. But the only significant ad- 
dition to strength iii the mtervening 
tears has been the arming of five fighter 
groups with British Vampires— say ?00 
planes. 

► If Russia Strikes— In the last vear, de- 
livery has stnrtctl of the [-29"Flving 
Barrels" from S.\.AB. So fur. though, 
tlici have onh gone to one fightci 
yroiip. 'faking into .lecouiit likcK de 
lisctics over the next six months, how 
ever, uliat are 5-400 |Ct fighters worth 
in defending an arc.i the size of Cali 
fomi.i if Russia should strike? 

For the Swedish tiefendets, the sitoa 
tion is complicated by the fact tii.it 
cverytliing in Sweden is so scattered. 
'Ilic toimtry is not only long (about 900 
oiilcsl hut fhinlv populated, whidi 


means vulnerable communications. Be 
sides supporting the ground forces, the 
air force will also have to give covet to 
Sweden’s valuable little navy. 

Necessarily spread thin itself, the an 
force would constantly be tom between 
choices of carrying out those two tasks, 
or fending olf an attack on a city or in 
dustiial pTant or rail junction; or guard 
ing an important strategic area. 

In Sweden, all industry of use to the 
country’s defense is in the southern hall 
of the country, w'hiie the northern hall 
is strategically important. (Tlic Lap 
land iron mines are more vital to the 
NATO countries, as Sweden hardiv uses 
any of the ore.) 

For professional reasons, the Swedish 
air force leaders have to appear optimis- 
tic. But army men shudder at the 
thought of Russia being able to keep 
mote fighter planes continuously sver 
Swedish territory th.in tlie Swedes them 
selves possess. And the Russians are 
said to hast some 2.000 jet bombers. 
►Too Late For NATO?-It really boils 
down to this; cither Sweden’s air force 
IS a suicide squad, or else the Swedes 
,ire counting on NATO if needed. 

.Although most Swedes pretend to 
think otherwise, as a nation thev are 
obiicinslv drawing comfort (even if it 
scares tiicni, too) from what is going on 
just next door in Norwas- and Denmark, 
lilt hig plas the Norwegian Sola base 
recenth- got in the Swedish press is evi- 
dence enough of that. 

But nhat if the NATO countries 
shaiikl consider Sweden’s air force ex- 
pendable? It's an unpleasant thought, 
hut bv their iicuttaliti-. the Swedes have 
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put themselves in a positron to make 
tha^ossible. By remaining outside the 
NATO organization, thev- arc cutting 
themselves off from quick aid when 
they would need it most-in the ojiening 
stages of a \s-ar. 

The minority Swedes who iqjposc the 
Socialist-Farmer government's polic; arc- 
now noting grimly that France, with 
.American aid, will soon step into third 
pFace-quantitivcly-among the world’s 
air forces. Norway and Denmark arc 
also catching up— ond more important, 
their defenses are intertwined with the 
whole NATO setup. Furtliet, |)ctsonnc! 
IS getting training in the United States 
and with the combined forces in Eu- 
rope. The Swedes are latgeli cut off 
from all this, as well as from much tech- 
nical information. 

► More Money, Same Size— The Swed- 
ish air force budget for 1952 has admit- 
tedly been raised from 324 million 
kroner of last year to 512 millions (about 
5100 million). Much of the increase is. 
of course, just inflation.' It means, any- 
wa\, no expansion of air power— just 
improvements in quality. 

Essentially, what is happemng in 
Sweden today is that SAAB is deliver- 
ing tlie J-29s. But these deliveries are 
still not going to bring the last four of 
ten fighter groups up to full strength 
(75 planes). In.stead, it has been de- 
cided to use I-29s to replace old Swedish 
twin-engined stuff in the five tactical 
support groups (one such group already 
has a Swedish jet design, similar to the 
A'ampire). 

'I'he J-29 is a good inaocnveter, and 
(sacks a good load of rockets besides 
its four cannon. Imlic-.itions ,irc that 
the Swedes have in if a plane folk coni 
parable to the F-S6 or the \liC-15. 
SA.AB can be justly proud of the job. 

Its Swedish-bnilt Ghost gii’cs the 1-29 
ahont the same thrust as the F-S6. but 
being 20% lighter it boasts a faster 
climb, air force spokesmen say. 

But what happens when all the 600 
F-29s on order have been delivered? 
Even if that is accomplished by 1953? 
Wli.it will the Russians have then? The 
reason for switching I-29s into tactical 
snp|5ort is frankly stated as being the 
impossibility of getting any more planes 
anyway. SAAB is good, but it is small 
business bv American standards (not 
even 3,000' workers). 

Sweden's air force still lacks, prac- 
ticallv, all-weather equipment, too. All 
it has in that way is about 40 senile 
Mosquitos. If vou suggest that is a 
weakness, though, all the answer you get 
is: Yes, but we have the world's worst 
flying climate. 

Neverthclcss. reports indicate great 
improvement in instrument flying in 
the air force of late- Night flying docs 
mean flying by night non-— and not by 
the light of the moon. 



Quick detection of ongine firoo is assured on the new 
Martin 4-0-4, latest of the country's leading aircraft to be 
equipped with EDISON Fire Detection, Glenn L, Martin's en- 
gineers chose the Edison System because of its long record of 
satisfactory service on praccically every major airline. Flight 
engineers and maintenance men attest to the dependability, 
false-alartn-proof design, low tnaintenance cost and "split- 
second" warning action of EDISON detectors. 

The highly successful thermocouple-type system was first 
developed in the Edison Central Research Laboratories, This 
kind of research and development is going steadily forward. 
Announcement of new and better products for the aviation 
industry may be expected soon from EDISON. 



INCORPORATED 


Ttmpiralart InJiulon • Elictrical Riiillanct Bylh 
Ttmpsfotyra IndicaUng ynJ Alarm Syittmi 
Timr DaUy Ralayj " Engine Gauger • Seeled TbermosteU 

•VOU CAN ALWAYS RELY ON EDISON- 
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Maximum flexibility, efficiency, dependability— those are 
essentials of test-chamber design for military research 
use. And those are the qualities engineered into the 
Tenney Test Chamber recently installed at the U. S. 
Naval Air Development Center, Johnsville, Pa, for en- 
vironmental testing of aircraft components. 

Specifications: Altitude to 80,000 feet; humidity, 20% 
to 95%; temperature. -lOO'" F. to +200^ F.; any tem- 
perature-altitude conditions simultaneously; automatic 
program cycling control with minimum elapsed time for 
obtaining all extreme conditions. 

For all types of testing-development, research, speci- 
fication, and production— a Tenney-engineered chamber 
will meet your requirements. For testing under all degrees 
of humidity, at all altitudes and temperatures, a Tenney- 
ouilt test chamber assures complete dependability and 
precisely controlled test data. Automatic cycling, indicat- 
ing, and/or recording systems to your specifications, if 
desired. 

far further informotien wilhoul abllgation, write Tenney 
Engineering, Inc.. Dept. G, 36 Avenue B, Newark S, New Jersey. 

TesI Chamber Design for Every Industrial Use 
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Italy's Hope 

• ,\\iatioii. a one-time giant, sits 
disorganized, factories neatly idle 
—a huge iimiscd reserve. 

• Production of planes or parts 
for N,\TO countries seems to be 
the industry’s only chance. 

\/cGran-Ifill World .\’c«0 

Roinc-ltaly is |)roba|)ly tin. only 
coimtrv in the world uliicli Inis an cx- 
ptriciKCcl aircr.ift iiidnstiy with Urge 
unutilized rcscncs. 

At pti'scnl mil) six comp.niics, se- 
vcrcU hnmpcrcd liv lack of capital, .ire 
operating at a reduced production cate, 
piirth .mgmented h\ aiixiliarv produc- 
tion. Hicrc arc five otlicr vcr> finall 
niamifachitcrs and i0 auxiliaiy work- 
shops specializing in tlic production of 
aviation equipment and accessories. 
Klcwcn manufacturers have converted 
to otlicr piodncts. hut have made provi- 
sion for rccomcrsion if and when 
possible. Tlic sad state of the industry 
is seen in the recent auction sale of a 
bankrupt .lirline firm's equipment. 

In 1942 there were IhS.OOO direct 
cmplos-cs in airplane construction: in 

1952 there .ire 6,000. llic immediate 
prewar figure was around 100.000. 

► Defense Budget— The total defense 
budget for July. 1952-Jimc. 1955 is re- 
ported to he about T87 billion lire 
(there are 624 lire to tlie dollatl. of 
which the Ministr of .Aviation expects 
alwnt 140 billion. I'his does not ap- 
pear sufficient to tarty out the present 
plan for restoration of the indnsirs .ind 
personnel. iPcrsoimcl wcinld take 90% 
of the moncs.l Notliing would scan to 
be available for aircraft am.strnction. 

Prodnetimi of planes or parts for 
N'A‘'I'() nuinlx.t countries is the only 
hoj>c for the Italian industry. 

► iid State— III the first weeks of 1952 
maniifactiiicis hast had a senes of 
meetings with Treasury and Ministiy of 
Indastrs nffieials m an effort to gain 
some goseriinieiit backing. Tlic Italian 
Covermnent has made sonic attempt to 
assist postwar icconstiuction of hous- 
ing. public he-.iltli, niercliant marine, 
etc., hut has done nothing tor aviation 
in cither industrial or transport fields. 
If government support is not fortlicom- 
ing s-ers- shortly, it is mil unlikely that 
half of tlic six uiannfaeturiiig companies 
mentioned above will be forced to cease 
production soon. The situation has not 
ebanged since this time last year. 

• Licensees. True, the first Vampires 
being built under license by Piat and 
Alfa Romea have made test flights. 
'Miree Ncapohtan firms now merged 
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MACHINED BY CLARY 

FOR STRENGTH AND PRECISION 

Machined to specifications from solid bra.ss, right in ihe Clary 
factory. Manufacturing processes are carefully regulated by cur- 
rent quality control specifications. This assures complete uniform- 
ity in strength and precision. In addition, there is the ''built-in” 
quality which goes with ail aircraft hardware by Clary, 





Ululcr tlic tifU' Kin-Messanica arc dis- 
cussing plans with the U. S. Air Force 
tor tlic production of parts for the Re- 
public F-84 Thunderjet, with which 
three groups of the Italian Ait Force 
will be equipped by July, 1952. It is 
also reported that tfie London Defence 
Production Board favors the ordering of 
not less than one thousand units of a 
well-known British jet night inter- 
ceptor to be supplied by the end of 
|9i4. as svell another jet plane. 

It is likeh that the Italians' industry 
could successfully produce one hundred 
planes a month for NATO, if it had 
the orders. 

• Research. Proper research and experi- 
mental facilities are sadly lacking. Ital- 
ian technicians have had very little 
chance of csclianging ideas and study- 
ing dcvclopincnts dntin| tlie past ten 
years. There is no windtimnel. for in- 
stance, in Italy, The majority of work- 
ers have been uncinphncd or iindcr- 
cntplovcd For nianv scars. Many base 
emignited, disillrtsinncd by lack of pros- 
pects. 

• l.ightplaiics. Prisatc flying is at its 
loncst ebb since M». 1926s— pre-Musso- 
tini dns. I'he mniibcr of privately 
owned planes can be counted oji two 
hands, if not one. Aero clubs are prac- 
ticallv non-existent. 'Hie general trav- 
eling public is not air-minded, and there 
seems no likelihood .il present that it 
will be influenced to change its mind 
bv ponafiil publicits and good serv- 
ice from the national airlines. Sadder 
still, youth secs no future in aviation, 
and is not interested— or encouraged to 
be interested. 

• Transport. The tsvo Italian transport 
tompanics base about 30 planes be- 
tween them: the majorits are Dakotas 
with possibly another 2 or 3 years’ use- 
ful scrs'ice. Another air carrier folded 
up during 19S1. LAI had three DC-6s, 
but an accident recently destroyed one: 
uo»- tbctc are two. Both transport 
exunpanies arc in bad shape financially, 
and need government backing. 

• .Airfields. N'.ATO forces will not find 
any very satisfactorv Italian airfields 
which could be used as bases, at least 
during the next 12 months. The Rome 
(Ciiini|5inol airfield is unsatisfactory; 
the international airport of Fiumicina 
« ill not be completed for at least two 
scars; tlic Milan field is often put out 
of service bs' normal bad winter weather. 

.And the sum allotted in the budget 
for airport facilities will certainly not 
permit Italian fields to be brought into 
line with the needs of the .Aflantic 
Pact. 

So there .sits Italian air power- a huge 
productive potential, but not used. 
Afanufactiircrs pass the buck to the 
government. The government passes 
the buck to NATO planners. And the 
imeniployed workers are sitting ducks 
for the Communist Path'. 
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Examples 
of the 

gearmaher’s 
finest art! 


hold positions of grave responsibility, as 
drives for test equipment, wind lunnels, 
pumping stations, etc. They merit the 
finest art of the West's oldest and largest 
gearmaking organization . . . and it is 
significant that no Pacific-Western high- 
speed unit has ever failed to do rhe job 
for which It was designed. This includes 
high-speed units that have been on 
continuous duty for 20 years! 



Plains • sir Nlnlh Av«. S.. Sesllle 4. Wash. 

2600 E. Imperial Hlghwey. Lynwood. Loa Angeles County, Callfornlr 
1036 Folsom St., San rranctsec 3. Calif. 


ffepeoseitlatlvas * 930 5.E. Oak St., Portland 14. Oregon 
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When calls came for tactical air support in 
Korea, the day after hostilities started, 
Douglas-built AD4 Skyraiders were on the 
job. From their battle stations on U. S. car- 
riers, they flew into combat against North 
Korean ground troops. 

Ready in quantity to meet the immediate 
need— with versatility to serve as day or night 
bombers, aircraft early warning, or for anti- 
submarine work that’s the Skyraider story. 

Now in production at Douglas is an even 


more versatile member of the AD series. It’s 
the ADS, which can be modified for use as 
a 6-place transport. 12-place evacuation ship, 
photographic plane, litter carrier, long-range 
bomber, attack bomber, or radar-equipped 
“eyes of the fleet.” 

Because it does take both time and money 
to produce good airplanes, Douglas works far 
ahead on design and development so when the 
call to battle stations comes, the planes will 
be there. Douglas Aircraft Company, Inc. 


Depend on / 

DOUGl J^ 

Firs§ in Aviation 



Skilled engineers and technicians 
ire needed at Douglas 
...a good piece to worlc. 
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Sabena Operations, 1946-1951 
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Air Power in the Low Countries 

• Both Netherlands and Belgian air forces de\'eloping fast with 
N.\TO help, and Dutch industry also is an aid. 

• .\nd in addition, each country has one of the world’s leading 
airlines— potentially \aluable as airlift reserve. 


-.\lcGraw-;fill World -VeivsJ 
.\iiistcrdani— I lie Netlietlands con- 
tinues rebuilding tlic Dutch .hit Force 
at an accelerated rate, uitii further in- 
crease expected as N.-Vt'O assistance 
comes through in huger quiuititics. 

Military aviation liiichiding Naval) 
is budgeted for 27" milliini guilders in 
1952, up from 182 iiullioii in 1951. 
This is in a total defense budget of 1.5 
billion guilders (flic guilder is quoted 
at 50.2631. 

► Dutch Air Force-Noi Meteor and 
Thundetjet squadrons have been added 
to file .\ir Force. Clostcr Ntetcor Mk.Ss 
arc now being dclisered regularlv bv 
Fokker .\ircraft I'actories in coopera- 
tion with Aviolaiul.i I'aetorv (of these 
1 50 in all will be dcliiored td the Dntcli 
\ir Force up to the end of 19531. Some 
dll'- and night figliters squadrons for 
territorial air defense n ill he augmented. 

In addition the -Vit Force has been 
-treiistliciicd bv some Tliunderjets 
Cont/imed on p. 230 


(.VfcGraiv-Hill \T'orld .VewsJ 
Brussels— Belgium must count almost 
all of her military aviation as part of 
NATO; for the port of .\ntwcrp is of 
importance to Western Europe's supply 
strategy, her heasT industry and arms 
industry in the southeast arc of impor- 
tance to materiel, aitd her airbases form 
part of the defense pattern for the 
whole Western European Program. 

► Industry— There is very little research 
or inaniifactiire in Belgium. The Fab- 
rique Nationale d’.Vrines at I.icgc. has 
been manufacturing Rolls-Royce Der- 
went (jet) engines for a year arid a half, 
under license from Britain. These are 
shipped £0 the Fokker plant in Holland, 
which makes the fuselage, and assem- 
bles the Gloster Meteor S, under license 
from Britain, with a contract for 300 
planes. 

At Gosselis (Belgium), the Fairev 
factory also assembles Mefeots for the 
use of the Belgian Air Force. 

(Coiitiimod on p. 231 ) 
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W£ HAVE 


EXTENSIVE FACILITIES 

AVAILABLE FOR 

ALUAAINUM 

extruded 

SHAPES-TUBING-ROD-BAR Etc. 

30-DAV DELIVERY for soft ond 
hord olloys in T-5 and "os ex- 

US; 175; 24S; 61S; in T-4 and 
T-G condition available for prompt 
delivery. Your inquiries welcomed. 


WRITE PHONE 

P. O. BOX 270 JE-6113 

ALSCO, m. 

AKRON, OHIO 
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ports we've turned out in the lost ten 
/ears and we sure were surprised, All 
shapes ond sizes! 


The technique that went info these 
products is based on "Shop Control", 
the precise care that our technicions 
exercise in every phose of production. 
And it is "Shop Control" that has brought 
us an industry-wide reputation os a truly 
unique and relioble subcontractor. 


AIRCRAFT CORPORATION > NEWTOWN, BUCKS COUNTY, PA. 


ISetUerlamls ( from p. 229) 

ItansfeirLtJ from the U. S- in 1951- 
ITiis transfci will be increased to some 
iOU aircraft in the cumiirg few \cars. 
Thej' are to equip the ’I'acdcal Air 
Force, which now has two squadrons. 

The Air Force expects to continue 
in 1952 the r^id ei^ansion of its An 
Defense and 'Technical Air Forte to- 
wards the planned 21 fighter squadrons. 
In addition Holland will have a trans- 
port unit, several artillery observation 
and reconnaissance squadrons. Airbases 
have been modernized and expanded. 

Fokkei is regularly delivering S-ll 
trainers replacing the Tiger Moth iiia 
chines. More man a hundred traiiiei 
pilob have been sent to the U, S. and 
Canada and have returned after grad- 
uation. This training will he expanded. 
TTic Dutch .^it Force has 600 trained 
pilots (against 200 at the end of 1950) 
About fO Beechcraft trainers aa- iKo 
being flown. 

►Naval ,\it I'brces— The Dutch Nav.ii 
Air I'orccv emisist of seven squadron., 
flving l-'airey Mk. 1. IV and V Fireflic. 
Nortli American B-25s. Vickers Super 
marine Sea Otter Mk. 2s, Airspeed Os 
ford Mk. \'s. Taylorcraft. Austcr Mk 
Ills. Lockheed PV-2s, Convair Cata- 
linas and Hawker Sea Fury Mk. XI. In 
addition the Navy has one aircraft cat 
ricr and one Sikorsky S-Fl copter, 

Fokker is building 25 Sea Furie. for 
the Nar-y. under license from Hawker. 
NATO deliveries to the Naw tiuiv far 
have included IS Lockheed PV-2s, 

► Industry— .-\ iiuiiiber of factonc. iv 
bu.siU engaged in the defense progiam. 

• Fokker Aircraft Factories {now com- 
pletely moved to its new plant near 
Schipiiol .tctndromcl is producing 550 
GIrrster Meteors Mk. 8 (of which the 
Rolls-Rmce Denvent engine is manu- 
factured in Belgimn. About luilf of the 
planes .ire destined for the Belgian .Air 
Force. Fokker’s S-11 sidc-bv-side train- 
er. HOI) being built) arc now standard 
trainers for tlie Dutch. Italian and 
Israeli .Air Forces (in Italv large scries 
are built in license bv Aeronautira 
March! at Varese and I.M.M. at 
Naples). In addition Fokker is building 
the S-12 trainer (S-11 with nose-wheel). 
Fokker lias also developed the S-15 
creiv trainer, of wliich test flights have 
been completed. Tlie concern has de- 
veloped the S-14, an entirelv new sidc- 
Irv-sidc iet trafner, for which there is 
great home and foreign interest, and 
the dcs’clopmcnt of a twin-engined tur- 
hoprnp airliner, the F-27, is nearing 
completion. Total Fokker personnel 
is 2.400. 

• Aviolaiida N.V. of Papcndrecht is 
building parts of the Gloster Meteors 
in cooperation with Fokker. Further- 
more they have been entmsted svith 
the revision of a series of Catalinas and 

(Continued orr p. 252) 
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Belgium (from p. 229) 

► Ait Force— The Belgian .Air Force, 
under the stimulus of NA TO, is de- 
veloping fast. T otal personnel aic about 
14,000, of whom approximately 900 arc 
Sight personnel. Budget for 1951, in- 
cluding both regular expenditure., and 
this year's share of continuing projects 
is 4,427 million francs or S8S.5 milliuii. 
For 1952 the corresponding figure is 
5,480 million francs or $109.0 millioii. 

Present equipment includes a .qiud- 
ron of C-47s for transport. 

► Meteors and 'Thundeqets— Four year, 
ago the first Meteor 4s were purchased 
from England, wiBi several two-placc 
planes for dual training. Since then a 
number of Meteor 8s have come from 
the plant in Holland, and during this 
year the Ait Force expects to receive 
Kleteur I Is with radar equipiiicut for 
night fighting. 

I,a.t May, Gen. Lauiis Norstadl 
brought in the first four F-84E 'Thun- 
derjets. of wliich there ate additional 
deliveries being made. These will make 
up a large proportion of the total jel 
plane force. Working largely toward 
fighter squadrons, Belgium expects to 
have 500 jet planes by 1954. 

► Training— Primary training is done in 
Tiger Moths and Stampe SV4s. Ad- 
vanced cadet training is on Harvard 
I'raiiiers and Spitfire 9s and 14s. In 
1951. 267 cadets and six student navi- 
gators went to the U. S., and IS cadets 
and ten student navigators to Canada, 
for further training. 

ITiere is under construction at 
Kamina, in the Belgian Congo, an air 
base and techirical school. I'liis is de- 
signed to train the specialists needed for 
tlie Belgian Air Force, and to liandlc 
advanced flight training. It will be com- 
pleted probably at the end of 1955 or 
early in 1954- ' 

► Tiansport-Goiiimercial transport is 
well esbbli.shed In Sabena, a govern- 
ment-controlied company, financed 
partly by the government and partly 
with private capital. Sabena covers 
Europe, goes tn the Near East and 
across the Atlantic, as well a.s to the 
Belgian Congo. Sabena has a network 
within the Belgian Congo. 

The carrier's equipment at the start 
of the year includM DC-6s, DC-4s, 
Convair 240s, DC-5s, C-47s, de Havil- 
land Doves, an Auster V, Piper Cubs, 
Tiger Moths, an Avro XIX, and two 
Bell helicopters. Sabena plans to acquire 
6 additional DC-6Bs by early 1955. for 
lines to New York and tlic Congo. 

To operate this fleet they have 46 
captains in Europe, 9 in Africa; 40 first 
officers in Europe: 2 helicopter pilots in 
Europe, and 1 in Africa. 

► Ai^rt-As of April, 1951, tliere were 
seven commercial airports with paved 
runways, only three of which ha3 one 

(Continued on p. 252) 



SeU-Iocking 

SOL-A-NUT withstands 


Widely used on exhaust systems, pre- 
heaters, superchargers and the like, SOL-A-NUT 
has proven its stamina on jet engines, too. Sturdy, one- 
piece stainless steel conscruccion assures long life ... no 
corrosion if nicked or scratched. Reasonable in cost, quick 
and easy to spot-weld, SOL-A-NUT cuts assembly time 
in both manufacturing and maintenance operations. 



A MONADNOCK 
Vj MILLS 
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,4Zi iypes of Screws — All 
Threads — All Metals. Special 
Fittings, Vakes, Bolls, \xiis. 
Plastic inserts. Custom jobs 
to specificalions. 





Couiil on vs for Qiialilii . . . 
Accuracy, Umformily. Quick 
Dclircry . . . skill bused on fifty- 
two years experience. Scud us 
your blueprints for price 
Jionjt that are rigid and reusoiiablc, 



fSetherlaiuls ( from p, 230 ) 

I ircflifs fi)t tlic Nav;il Air I'orcc iiiid 
llirriird:. for llic Air I'orcc. 

• Koii. My, l)e Sclieldc nf notdtcclif 
biiildiiis 7i Saab Safit 91B Iraiiicts, for 
tlic Su-nska Acrophm A.U. oil bciialf 
of tlic Siivdidi Air I'btcc. 

► Tran port— Kf.M expects to iiiidcrfO 
,01 iiiip.irl.int alteration and expan- 
sion” in the near future, ft had on 
order, Jan. 51, 7 Douglas DC-6Bs. 9 
Lockheed Super Constdlations, 6 Con- 
\air 540s mid one Douglas I.iftniastcr. 

'Dicsc Mere in addition to its existing 
67-olaiic fleet of Com’airs, DC-5s, 
DC-4s. nC-6s and Connies. 


Belffium (from p. 231) 

or more 4.000-fl. runwuys. 1 hrcc other 
public airports were maintained in grass. 
There were ten militari airports, of 
which three were gtass- 

llowever on the military side there 
has been a lot of building activity, and 
in addition to impioienicnt of c-xisting 
airports, three of the eommttcial bases 
have been taken over for military use. 
In a program of construction for 1954, 
several new important military airports 

Total registered ciiil planes in Bel- 
gium (not including Sabcnal arc 210. 
civil pilots. 728- 



This brain never has a headache! 


This new “eiecironic brain," the 
CADAC 102 General Purpose Computer, 
heralds a new approach to electronic 
compulation. Kadically new circuit 
techniques reduce the total number of 
vacuum tubes to only 195, making pos- 
sible a desk-size general purpose computer 
with exceptionally high reliability. 

If you have a compulation problem, our 
engineers would be happy to discuss the 
application of the CADAC 102 with you. 



The leader in 
electronic computation 


) ConLpuie^r ftt*.%ear.ch- cossosatioh 

334B W. El Segundo Blvd., • Hawthorne, Calif. 
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South Africa 

• Union’s air power hits postwar 
bottom, with little hope seen of 
improvement soon. 

• Even the one s(|iiadr(m S,\AF 
maintains in Korea is a heavy 
drain on its low resources. 

I'.McGraw-Hill U’oild News) 

Johanne^nrg-Soutli Africa enters 
1952 at the absolute nadir of its avia- 
tion resources, its .^ir Force, unassisted 
by NATO, rated during World War II 
as one of the vttonecst, most efficient 
in the ConiiiiomveaTth, has siiraiik to 
a mere token force. 

► Paper Weight — 'nicoicticaily. the 
SAM'’ has tliicc fighter squadrons. But 
in fact, tlic single fighter squadron 
which it IS maintaining in Korea— No. 
2 Squadron-is becoming an embatrass- 
meiit. Everv active figiiter pilot has 
served a tour of duty in the squadron- 
some of them arc beginning second and 
tliird tours-and even with the addi- 
tion of newh- qualified pilots it lias 
been difficult to keep the squadron up 
to strength despite relatively light losses 
—26 missing or killed so fat. ^\'ithin 
tile Union there arc hvo skeleton fighter 
squadrons wliich. in effect, are o]iera- 
tiona! training units. Their equipment 
is 20 de Ilavilland \'ampitev (Goblin 
Mark Vs) and 27 Spitfire Mark Ss. 

There are. on paper, tlircc bcmiher 
squadrons. But in fact, only one squad- 
ron, equipped with Locklieed PN'-l 
Venturas, is up to strengtli. No aircraft 
exist for the other squadrons. 

TTiere is, in effect, one coinmuniea- 
tions squadron. cqui|>ped witli seven 
DC-5s and four de Uaiillaiid Devons, 
and a coast reconnaissance sqiiadniu 
equipped with 12 Sliort Sunderlands. 

Onlv one S.AAF service flying train- 
ing school-at Nigel, East Aaiid-now 
exists and its only equipment is an 
unspecified number of .VT-6 Ilannrds- 

Although there ate 1,194 private ]>i- 
lots-60% of them World War II vet- 
erans— and 5 5S commercial and airline 
pilots in the Union right now, the core 
of the SAAF has slitmik to a below- 
average skeleton. In mid-1951, .Active 
Citizen Force (Territorial or Rescrvei 
squadrons are still flying on weekends 
in South Africa's major cities. De- 
fense cuts have, liowevcr. groniidcil 
them "until further notice.” 

Pretoria Ligiit .Aircraft Co. planned, 
at tlie bcgimiini of 1951, to manufac- 
ture Piper aircraft and spares under li- 
cense, but no Government dollar allo- 
cation was granted for tooling u|i. 

► Transports- For the five big airlines 
-BOAC, South African Airwavs, KI.M. 
Sabena and Pan .American- 1951 was 
a year of prosperity and steady progress 



Below; Compressor blades 
for turbojet aircraft engines. 
Robbins Engineering spe- 
cializes in the production 
of rotor components and 
complete rotor assemblies. 


Machined and Assembled to Rigid Specifications 

The machining of jet compressor parts and the assembly of complete 
rotor units require an organization having specialized tooling and 
inspection equipment and plenty of aircraft know-haw. Turbojet 
engine builders are enthusiastic about the work of the Robbins Engi- 
neering Company, a subsidiary of Ex-Cell-O Corporation. 

The Robbins organization is cooperating whole-heartedly with the 
program to build up air power for the defense of our country. All Us 
efforts will be directed toward this end in the present emergency. 


ROBBINS ENGINEERING COMPANY 

Subsidiary of 

EX-CELL-0 CORPORATION 



Bolls are the hones of ilie airiilaiie-n<^id bones, immovable in their 
sockets. Iioidine the aircraft secure!) intact . . . "bolted to the skj". 
VOl-SHAN specializes in aircraft bolts to any specification, per- 
formance-tested under up-to-thc-niinuie dimensional and metalluryi- 
ca! controls. The production cspcricnce gained through manufacture 
of millions of such bolts now Hying all over the world, can readil) 
be applied to any .special problem which you may have in mind. 

For mfornutikm am! esiiintues on tiisieners.—jnsi iirtVc, wire or phone 

VOi-SHAN MANUFACTURING CO., INC. 

8463 Hisuera St.. Culver City, Culif., TEiaj 0-5S2t 



VITAL SECURITY 


on the traiis-.Vftica route. Tire Africa 
trade, in fact, offset losses incurred 
elsewhere and has now become estab- 
lished as one of the wotld’s best paying 
routes. Coinpctitioii between the Big 
Five has not, as on the Atlantic route, 
developed into a race to provide more 

South African Airways, owned and 
operated by the South African Gov- 
eminent, ind geared up to provide the 
nucleus ot bemiber and transport squad- 
rons for the S.\AF' in time of national 
emetgeno’, operates a fleet of four 
L-rd9A Constellations, seven DC -ts- 
fuur DC-ss and 11 Lodestars. It is uiv 
tikcK that the composition of its fleet 
will cirange in 1952 except, possibh. 
with the .iddition of hvo or three Oil 
Comets from UOAC. 

^Bad Vear-Hnt fur civil aviation in 

general, 1951, in the words of O. Clvnn 
Davies, president of the South ,\frican 

'■jiislts sorrowful’’ rear. ’The boom 
K-.in. of civil aviation that follosvcd the 
war ended somewhat abruptly for more 
tli.ni a dozen fir ing schools and clubs. 

Priiatc flying surely “went to the 
wall’’ in 1951 and tlicrc is little hope 
of recovery in 1952. Despite pleas oy 
the Acto Club of South Africa for a 
545,000 subsidy and some relief from 
Government tiixation on aviation fuel, 
neither of these requests has been 
granted by the Union Treasury- At 
the beginning of 1952, only eiglit pri- 
\ate flying clubs, which have reecired 
Government contracts to tram Air 
Force pupil pilots. Still survirc. 

,\t )an. 51, 1952, the Union’s regis- 
ter of ei\il aircraft, private and coni- 
mctcial, totaled 4S5- Exactly horr' 
many of these airplanes are unservice- 
able through bek of spates is problem- 
atical— probably between 35 and 40%. 
It must be remembered that 85% of 
the Union’s civil aircraft are of U. S. 
origin, and permits for the importation 
of spares-none are manufactured in 
South Africa-are denied to all but SAA 
and a few Government departments 
using .3merican-built Ryan Navions. 

Yet another of the nation’s flock of 
non-sclicdiilcd companies folded last 
year— United .^irsvays, a company backed 
by millionaire business man, 38-year- 
oid Joel Hcroldt- It went out of busi- 
nes-s soon aftet one of its de Havilland 
Doves flying between Margate (Natal) 
and lobannesbutg, disintegrated in tur- 
bulent weather, killing 12 passengers 
and crew. 

Sole survivors of the nation's pre-war 
rash of private companies, ate; Com- 
mercial ,\ir Services (two DH Doves, 
two Cessna 19Ss, two Cessna 170s, six 
Cessna 140s); "rropic Airwat's (three 
DC-3s, one Avto York) and Pan Afri- 
can Airways (three DC-3s and two .\vro 
Tudors under charter from William 
Dempster. London). 
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Field Test Positions in 
CALIFORNIA 
on Guided Missiles 
ENGINEERS 

Eleelrenie 


Mechanical 

TECHNICIANS 

Electronic 

Mechanicol 

APPLY NOW for this long-term 
testing program to: 

FIELD TESI DIRECTOK 
llll AIRCRAFT CORPORATION 
NAVAL AIR MISSILE TEST CENTER 

PORT HUENEME, CALIFORNIA 


3 E L Cl 


I//J 


, SIMMONDS 

lyj HEAVY DUTY 
ml ACCESS LATCH 


r 'i 4 ^ Toggle Actir 
• t- Operal 

( fT High Shear 


, A i High 

-!i 


Oes/^eo far flat p 


can be designed for | 


SIMMONDS AEROCESSORIES, INC. 




Complete spray painting systems 
for oviafion products 

EVERYTHING YOU NEED FROM ONE SOURCE-BINKS 



EXtRACTORS AND OTHER ACCESSORIES 




Sinks 

m Rrm/te fo/? 

SP/?/ir P/UNJ1NG 



tEFRCSENIAIWES III FRINCIFAL U. S. 4 CAKADIAN CITIES 
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Give us yourPPQBLEH5 

' Designers and manufacturers of cus- 

tom engineered fuel components, 

ALLEX AIRCRAFT PRODUCTS. INC.— 
precision encineera lo Ihe .Avialion Indus- 
try, aland ready lo cooperate in developinf; 




ENGINEERS 

wanted at once 
for 

LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 

by 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles. California 
Columbus. Ohio 

Unusual opportunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phoses of 
aircraft engineering. Engineering 
skills other than aircraft may be 
odoptoble through paid training 
program. Also openings for 

Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in oircraft while aiding de- 
fense effort, Transportation and 
estoblished training time paid. 
Salaries commensurate with ex- 
perience and ability. 


Please include summary of 
education and experience 
in reply to: 

Engineering Personnel Office 
SECTION 3 

NORTH AMERICAN 
AVIATION, INC. 

Us Angeles International Airport 
Us Angeles 45, Calif. 

CDlnmbus IB, Ohio 


Indian Aviation 

• Air force is not strong cnouglt 
to hold off a powerful in\adcr 
for verv' long. 

• Bnt very little is being done 
to strengthen either militarr or 
civil aviation. 

/.\rcCr.m-nill WnrW Ao.s 

Bombay— Botli briuicla’s of imii.m 

a mood of fr\i‘itr.itiou. 

Tlic ci'ii airlines arc struggling to 
sur\ ivc under .1 |ovcniiiienl nliich seems 
determined to '.uiice/e them out of busi- 
ness. wliiic the Indian .Air Foree barely 
squeezes out of India's defense bmlgct 
enough planes and men to maintain its 
strength of ten squadrons. 

► Air Force-Tlie Indian Air l orcc is 
now compictelv lioinc-grCRvn, except for 
its commander, who is Britisli, and its 
planes, which arc Britisli and .Amctie.in. 
Its pride is its one fighter squadron (12 
aircraft) of de Ha' illand Vampires ,md 
three Squadrons (36 Bircraft) of Ilawkct 
Tempests. It has about ’0 B-2-is, 
enough to form two to three Bomber 
Training Units. Ilirec or four squad- 
rons of transport aircraft (about -tO 
C'+Ts) complete the tallv. With less 
than 300 pilots and about 3.500 groimd 
personnel, the .Air F'erec stands ,it ahmit 
two-thirds of its paper strength, and 
tlicrc is no sign of a biiild-tip. 

tained witli a wary esc on Pakistan, not 
for general defense of the country, for 
which it is entirely inadequate. The 
dispersal allowed by the country's 1 30 
airfields and s'ast territory might enable 
this tiny force to siirs'ive briefly against 
a pmserfnl imader. bnt not tm long, 
in tlic opinimi of coni|ictcnt obsers'ers. 

► Civil Picture Dark-Tlierc arc now 
eight ait transport companies left m 
India out of the 22 which launched 
themselves ho]>efnlly in 19-16 .md 1947. 
Not all the snnivors expect to survive 
much longer. With operating costs 
among the highest in tlic svotid i3120 
per flying hour) and fares among tlie 
lowest (coiitrolletl by tlic govemment 
at an average of less tlian 4 cents per 
passenger mile), these companies don't 
see how they will be able to make a 

Tlie heaviest cost item is fuel. New 
Delhi levies a tax of about 20 cents on 
every gallon of aviation fuel sold. 

Last year an Air Transport Enqiiiri 
Committee recommended that tlic gov- 
ernment subsidise the airlines, but. apart 
from a partial rebate on the fuel sur- 
charge, the Directorate of Civil .Avia- 


AMBLER |e|B| PENNA. 


Technical Service Data Sheet 
Subject' metal preservation and paint protection 
WITH ACP phosphate COATING CHEMICALS 



U.S. ARKY PHorOCRARHS COURTESY OF -ORDNAIlCf MACAtlNt" 


Typical spray and dip phosphating equipment and some ord- 
nance products that are now given a protective phosphate 
coating for extra durability under all kinds of severe exposure 
conditions. Both military and civilian applications of ACP 
phosphate coating chemicals are shown in the chart below. 
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tion bas not ptcned very cooperative. 

New Delhi has already established an 
aircraft-building industry on a national 
basis. Tlie government-owned Hin- 
dustan Aircraft Factory at Bangalore, 
alAough at present only an assembly 
and overhaul plant, hopes to produce 
a transport plane of its own design in 
eight years (it built its first plane, a de 
Havilland H2 trainer during 19S1). 

Meanwhile the 100 Douglas Dalota.i 
(DC-3s) used by civil airlines, most with 
less tlian 10.000 Sying hours, are reeV- 
oned gocxl for another ten years. 

Norwegian Air 

• Norway slowly beefs up its air 
force with help it is getting under 
MDAP schedules. 

• Mutual training agreement 
with Denmark will provide the 
two with pilots and technicians. 

(MtCraw-HiJI World NensJ 

Oslo-After World War 1, Norwegian 
military air power was ratliCT small, but 
since Joining NATO, the picture laa.s 
cliaiig^ considerably. 

Norwegian air pou'Cr now includes 
t«o Vampire squadrons, one transport 
sqiiatlinu, one reconnaissance squadron, 
two Spitfire ■<)iiadrons. and six Thunder 
jet squadrons, 'nie F-84s are not all 
here yet, hut are coming in gradually. 

Military plane productions is non- 
existent, and there is little likelihood 
of any in the near future. The few pre- 
war factories are now only maintenance 
depots- Research is on a small scale. 

► Defense Budget— The military budget 
lias risen from 63.6 million kroner in 
1951-52 to 114 million kroner for 1952- 
53. with a supplementary 86.5 million 
kroner for the next two and one-half 
years (there are approximately seven 
kroner to the dollar). These figures 
exclude aid under MDAP. 

Denmark and Norway have entered 
an agreement for mutual training of 
pilots. Norway will provide basic train- 
ing and radar training. Denmark will 
offer ads'jnced training and gunnery. 

► Civil Avialiod-Tlic amalgamatioii of 
the three Scandinm ian nation.il .lirlines, 
begun in 1946 witli the ovnseas serv- 
ices. was completed last year with the 
integration of domestic routes. SAS. 
Scandinavian .\irlinc Svstem. includes 
DN1„ Dct Djnske Luftfartsclskah. 
DDI,. Dct Dimskc I.uftfartselskab. and 
AB.A, Swedish A. B- Acrotransport. 

There is no civil production of planes 
in Norway today, although one factory 
has plans to start. Thirteen carriers are 
registered, of which SAS b largest. 
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•W«. loo. bolloTO Dial PlASEOCt b 



• WE NEED 

TOOL DESIGNERS 

ENGINEERING 

DRAFTSMEN 


• AND 

ENGINEERS 


• WRITE 


Engineerin. Personnel Mnnneer 



Morion, Po., Near Philodclphia 




PRESSURE ACTUATED 

SWITCHES 



Wherever a systeui calls /or control, actuated by pressure 
changes, there is a MELETRON prtxluct to handle the job. 


.AeeasUAxe evie (tf. (Ac eactcMtc/tc cActf cenve 

J. M. WaI-THHVi’ Co.. Bocinj; Field, Seattle, Thomson Engi- 
NKERlNG Service, 708 Hemphill St„ Fort Worth. RoL'SSEAi 
Controls. Ltd., Montrcnl Airport. Dorval, Canntin. 
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KOHiee eNoiNE primes 


The Kohler Engine Primer will operate 
efficiently at low temperatures, using Diesel 
oil, gasoline or ether to start internal com- 
bustion engines, 

Kohler Co. is a leading supplier of precision 
controls to manufacturers of Diesel engines, 
automobiles, trucks, tractors, jet engines, mili- 
tary, commercial and private aircraft, agricul- 
tural and industrial test equipment. 

Our engineers develop, for volume produc- 
tion, valves and fittings suited to special appli- 
cations. Write for catalog. 


KOHLER 

PRECISION CONTROLS 

Hydraulic * Fuel * Pneumatic 


Kohler Co., Kohler, Wis 


Spain’s Plight 

• If you’re talking manpower 
and ain\ays, the Spanish ait force 
is full strength, up-to-date. 

• But if you’re talking planes, 
yon ha\c a prewar hodge-podge 
of some 200 obsolete aircraft. 

iMiCiiw-ltill World 

Madrid-Sp^iiiili j\ution h blocked 
at every timi by the alinoit non-ex- 
istciicc of inocicrii tcclinio.il equipment 
and tniiiK'd [>crMmnti. But in spite of 
its liandicapi, Spiiiiish aviation has made 
slow but steady progress since 19-16. 

Air l-'otcc manpower lias been kept 
at full strength, though military air 
activity is pnicticaliy nil; new air "bases 
arc bcine Built and old ones improved; 
and, wifli a sense of responsibilitv to- 
ward modem conimerci.il aviation, aero- 
nautical authorities (bucking their 
greatest obstacle) have maintained 
enough modern airways electronic fa- 
cilities to meet international civil air 

► Military Asiation-Tlic Spanish Air 
Force absorbs 7% of Spain’s annual 
budget. It includes 4,000 officers of 
wliom 1,400 arc pilots, and J5,000 en- 
listed men. 

The fleet consists of some 200 planes: 
60 transports, 86 bombers .and 56 
fi?htcrs-.il] pre-\\'orl<? W'ar II models. 
The transports are Junkers 52s, the 
bombers a hodge-podge of Savoia 79s, 
Junkers 88s, Ileinkcl Ills. Domiers and 
Lockliecds. Tire fighters are Messer- 
schmittlOQs and Fiat 32s. 

In addition the Air Force h.as a few 
recently purchased bvo-.seatcr training 
planes and 150 fuselages of Mcsscr- 
sclimitts bought during flic war. svhich 
for some time luuc been awaiting mo- 
tors. Mans- of tliesc planes arc in poor 
flying condition, and according to mili- 
tan' experts, one-half hour of modern 
aerial warfare would do away with the 

But cron though the fighting power 
of the Spanish Air Force is practically 
nil. a big effort has been recently made 
to enact a large program of ennstruefion 
of new airports and enlargement of 
those now existing. .\t present there 
arc nine major fields throughout Spain 
with paved rimsiays, three of ssliich 
fat Afadrid, Barcelona and Scvrilel are 
some 10.000 feet, svitli asphalt fops 
capable of resisting jet gases. In addi- 
tion there arc 19 major militars- air bases 
and some 70 emergenev strips built dur- 
ing the Cis’il W’ar, 

Tlic 1.500 registered pitots (includ- 
ing Air Force and reserve) are well 
trained. Spanisli pilots earned utmost 
respect from foreign observers during 
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tile Spanisli Civil War, aird according 
to the opinion of military experts here 
could quickly take to inodcrii tecli- 
niqiii;> .md equipment. 

► industry of Rescarcli— Industrial pro- 
duction tor jsiation can almost be 6U- 

mamit.iclurnig pUiits in Spain. Uf 
these, only one, Cousttuccioaes Aero- 
nautieas. S..\., is actually set up to make 
plalle^ but its rate of production is ex- 
tremely low. 'llic others turn out 
motors, fuselages, armament and pto- 
peUets-also at a very low rate of pto- 
diiction. 

Sp.im has one aeronautical research 
cciiler-at Torrejon (iMadrid), called 
"Aeronautical Technical Institute”— but 
it is still in the iiiakiiig. Although the 
buildings arc up and runways graded, 
they still lack the tcclinicai installatioiis. 

► Transport— Spain has two commercial 
air compimics, Iberia and Aviacion y 
Comercio. nie more important, Iberia, 
financed by tlic Government thror^h 
IN! (Institiito Nacional dc Industrial, 
operates domestic and international 
flights connecting Spain with Italy, 
France, Spanish colonies and Central 
America. Fifty pilots operate the line. 
Iberia's fleet is composed of six T)G4s, 
ten DC-3s and three Junkers 52s. 

Aviacion y Comercio, currently op- 
erated by 18 pilots, was a freight com- 
pany reeentlv authorized to cany pas- 
senger traffic. It has a fleet of six 
Bristol 170s. Both companies had no 
accidents in 1951. 

► Airways— After World War II, Spain 
took over tlic tw» "coosole” beacons in 
Lugo and Seville, whiclr had been in- 
stalled and used bv the Germans during 
the war. Today these are two of the 
five main radio nasigational beacons 
along Europc’.s western coastline used 
bv trans-.Atlantic flights. 

■ In 1947. TW'A offered the Govern- 
ment 820,000 worth of radio aircraft 
communications equipment if it would 
operate and maintain it for the benefit 
of all airlines. Spaiir accepted. Now 
she has a fair ground installation able 
to cope with her growing international 
air traffic. 

► .Assets-On the whole, manpower and 
ground installations, (the latter could 
casils' and quickly be enlarged because 
of hard flat terrain all over Spain and 
drv weather in tiic central and south- 
ern tablelands), ate tlic major contribu- 
tions tliat Spain could give today to the 
W estern nations’ air power. 

Altliougli training and a large amount 
of equipment will Be necessary to make 
out of the Spanish Air Force a modem 
figliting factor, the actu.il assets are 
by no means negligible, cspecialiy be- 
cause of the country'.s geographical 
situation which puts her h.ases out of 
reach from mass air attack from the east, 
and vet within the limits of the West's 
bombers. 
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... by R;ii!io Telcmcturiiig h.is been a siieti.ilty at ASCOP for 
many years. Tlirough progressive .ichiewinents in Research and 
Developmciil, lielter measuring systems h.ive been devised pro- 
viding higher performance, smaller eipiipmenl and greater dis- 
tance. In addition to methods for data transmission, new meltiods 
have been devised for the rapid analysis and display of data. 

These are but a few examples of how .ASCOP has applied 
basic scientific principles to new devices. If understanding and 
imagination is required for the solution of your special electronic 
or elcclro-mechanical problem, or if you desire improvement of 
any existing solution, your inquiries are invited. 


ASCOP is the nnly designer and producer of high speed 
multi-channel sampling devices for applications involving 
a large number of direct sequential measurements. 



SCOP } 


THE APPLIED SCIENCE CORP. OF PRINCETON 

P. O. BOX 44, PRINCETON, NEW JERSEY 


Brazilian Air 

• Far Eton) any potential zone 
of combat, Brazil’s aii force 
is secondary training school. 

• But her commercial aviation 
is active, increasing its fleet to 
336 planes in 1951. 

<\(cGra«-llill World Newsj 

Kiu de laiieiro-Brazil continues tu be 
a negligible factor in the world air power 
picture, and is sure to remain so for at 
least another jear. Its entire aviation 
budget for 1952, civil as well as mililarv, 
aimnmts to onlv S97.9 million. 

► Minot Powct-Tlic military aviatum 
picture has not cliangcd appreciably 
since a veac ago. nor is any expimsioii 
in siglit- Brazil still has no jet planes of 
any desniption. nor does its air force 
hold title to .my fout-engined aircraft. 

Six B-l“ search and rescue aircraft 
have been loaned by USAF fot training 
in operation and maintenance of 4-en- 
gine planes and for familiarization witli 
mapping and rescue work. “Combat" 
aircraft, granting use of the wotd to 
extreinelv obsolete types, consists onlv 
of a couple of squadrons each of P-47s, 
B-25s and .A-20s. 

Far from any potential area of cum- 
bat, Brazil continues to oMtate its air 
force rruinly as a secondary training 
school, leadving air and ground person- 
nel fot transition into modem warplanes 
wlieii and if either tlie necessity nr the 
finance should appear. Pending such de- 
velopments. botli of which appear rather 
remote for the time being, it maintains 
very close relations with USAF through 
the Air Force Section of the Joint 
Brazilian-U.S. Military Commission 
which acts as technical consultant 

► Civil Fleet-On tlie civil aviation side 
Brazil is niucli more active. Its commer- 
cial air fleet totaled 536 planes at the 
clo.se of 1951 compared with 295 at 
close of 1950. Licensed commercial 
pilots totaled 1,665. 

Sao Paulo's civil airport of Congonli.is 
qualified easily as one of the world's 
major air terminals. It handled 78.401 
flights and 1.025,786 passengers. Sec- 
ond Brazilian terminal was Rio's Santos 
Dumont with 60.542 flights and 907.- 
506 passengers. Congnnhas should top 
its record b\ a wide margin during the 
coming year wliicli is to see completion 
of both runway length expansion and 
GCA landing equipment installation. 

Hic coming year also should sec a 
start on expansion at Santos Dunviiit 
I'lic present runway (only one is needed 
because of prevailing winds! is onlv 
1,000 meters long and operators arc 
vaving a 500-mctcr extension is needed. 
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It takes PRECISION MANUFACTURING to say 
"HERE THEY COME" 


The big. nninti screen on top of the mobile trailer, 
is a rmliir aiiteimii — part of u new fire-control sys- 
tem for anti-aircraft gun batteries. 

Details are classified for security reasons. How- 
ever. imiiiy improvements and refinements, make 
the device more informative, effective and flexible 
lliun its predecessors. 

^ e inake the radar antenna and the intricate, 
preeiaion gears that actuate the system, for the 


Weiitern Electric Company. Gears that iinisi be 
precise, heeatise gear errors of len-tlioiisimdths of 
an incli. mean miles in tile sky. 

Oiirs is a record of 37 years of precision ilesign, 
engineering development and production. Today. 
907c of our defense work is in aircraft ami ord- 
nance contracts. We help work the miracles of 
exactness wliicli strengthen the defeiuscs and pro- 
tect the security of America. 


THE STEEIa PRODirCTS ENGINEERING CO. 


engineers and manufacturers 
Springfield, Ohio 
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AIRCRAFT RADIO INNOVATION! 


implicude modulated, AC-DC re 


andicrs 
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■er. Moniiuradio Model AR-I, 
covering all aircraft communica- 
tions within the 108-132 MCband. 

Now, all tower instructions to 

can be monitored by anyone con- 
cerned with the take-off and land- 
ing activity of all planes-private, 
commercial or military. Field su- 
Ste Yout }obher 

RADIO APPARATUS CORPORATION 

»i NoarH NEW limit srifEr, iNoiANaaods, Indiana • fHONE: atiantic ii 


veand opera ting_, 

stantly alert to immediate or 
pending demands on their sphere 
of operation. The uses of this new 
MONITORADIO receiver are 
limited only by the imagination 
and the desire for efficiency and 


viiy that surrounds flying. 
- Or WrUe Ih Today 


Mexico 

• Government is concentrating 
on public works; depends on 
U, S. for air cover, if needed. 

G So air force struggles along 
with small, obsolete fleet and 
limited training program. 

Mexico City-Althougli Mexico's air- 
lines bought a number of new com- 
mctcial planes during the Mst year, the 
Mexican Air Force changed only in that 
its already antiquated planes got older 
and were in a good part retired. 

It is estimated that the country’s 49 
commercial airlines, including foreign 
carriers operating in Mexico, carried 
1,100,000 passengers during tlie year. 
This is a gain of about 9% o\’ci 1950. 

The total passenger kilometers is es- 
timated at close to 700 million, slightly 
more than the previous year. Tliis 
reflects a decrease in some routes flown, 
but compensated by heavier loads on 
those flown. 

► Equipment— Major changes in equip- 
ment outing tlie past year were the 
purchase of 14 Convait 340s— 11 of 
them by Coinpania Mexicana dc Avi- 
acion (Mexico’s largest domestic line, 
a PanAm affiliate) and three by Acro- 
naves de Mexico, the line which flies 
the heavily traveled (over 130,000 pas- 
sengers a year) Acapulco resort flight. 

Mexico had 487 commercial planes 
flying over regularly scheduled routes or 
on charter use, plus 940 private planes. 

► AirForce-The Mexican Air Force was 
given a budget of roughly SOmillion, 
xs'liicli observers said was just about 
enough to meet the payroll and main- 
tain the existing training schools. There 
was some talk of buying used transports 
from the U. S., but nothing definite was 
amionnccd on this score. 

The military finished tire first runway 
on their new Santa Lucia military air 
base in the state of Hildalgo, some 30 
miles north of Mexico City on the 
Pachuca highway. The runways will be 
long enough to handle the biggest 
planes made today, it is said, limvever, 
onlv-the first runway ir-fit«shcd so far. 

At ceremonies at tire opening of the 
field, one Mexican nervspaper reported 
jet planes "belonging to the Mexican 
Air Force" were flown, but it is be- 
lieved this was not true as the Mexican 
•Air Force includes no jet planes as far 
as is known. A French jet, then being 
demonstrated by the I''rcncli govern- 
ment, ni.iv har’C given rise to tliis report. 

K mass paratroop jump by one bat- 
talion was staged during the vear, and 
rated as being pnifcssionallv carried out. 

Every aircraft in tlie Mexican Air 
Force is obsolete at the moment, and 
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the govemmait obi’iously IfSs no inten- 
tions of diverting funds from other 
projects to the Air Force at tliis time. 

It is presumably the policy of the 
Aleman goveminciit, w liicli goes out of 
office in July but will undoubtedly be 
succeeded by one of -Mcnian's cabinet 
officers who will carry on with the same 
program, to pul all available federal 
funds into projects to increase tlic 
economic strength of the counlrv (such 
as new railroads, dams, irrigation, power, 
schools, road.s) and let the U. S. be his 
air cover tn case of an emergency. 

► Equipment— At present tlie Ait Force 
consists of some 200 planes (many lime 
been junked out of 230 reported last 
year) consisting of about 150 AT-bs. 
about 20 F-47s, and an assortment of 
C-47s, AT-lls, BT-13s, B'MSs and 
PT-19s. All ate obsolete hpes, and all 
are in poor shape except the transports. 

Four training schools turn out sonic 
25 pilots a year plus ground crews. The 
Mexican youths make good pilots but 
only get four hours a moiitli flying 

Mexico did liavc a good .squadron 
(20!st) active in llic Pacific during the 
last war, but to repeat this modest 
project at this time would probably take 
close to two years to get new planes and 
train pilots. 

Of a total defense budget of 528 mil- 
lion pesos (less than that allotcd for 
education or for irrigation), the Ait 
Forse gets 17 million or about $2 mil- 
lion for this year. 


Chile’s Airline 



There Is An. EASY Way 
To Control Vibration 


The easiest way to solve your vibration problem is to put 
it up to your nearest Lord Field Engineer. He will analyic 
it and recommend the specific type of Lord Mounting 
necessary. By drawing upon complete data files of more 
than 27,000 Lord Mountings and their variations, it is 


Shows Steady Growth 

To a nation cut off from most of its 
neighbors by mountain barriers, as Chile 
is. aviation provides tlic one quick, sure 

Linea .Acrca Nacioiial. Chile’s state- 
owned airline, has presided this avenue, 
and enlarged it steadilv thrungh the 

years. In 1950, 1..\N curried over 81.000 
passengcr.s— including more than 13.000 
international— compared with 66.000 
the year before, and 2,600 in 1940. 

On tlic Sanitago-Buenos Aires mil. 
LAN’s Martin 2-0-2s, cmnpcting with 
three other lines, carried 30% of the 
traffic in 1930. 

The carrier’s present fleet includes 
four Martins, four Lockliecd Lodestars, 
four Lockheed Electras. six Douglas 
DC- 3s, 12 de Ilavilland Doves and one 
Bcechcraft Bonanza trainer. Overhaul 
nork is done at the line's workshop at 
the Los Ccrillos airport, Santiago. 

Despite LAN’s' hazardous routes and 
the lack of emergency landing areas, tlic 
carrier has seven times won the liitcr- 
American Safety .Award for accident- 
free flviiig-for 1942. 1944-’46. and 
1948-’50. 


probable that he can solve your problem from this reser- 
voir of available Lord Mountings. 

If your vibration trouble involves circumstances which 
have not been encountered before, your Lord Field En- 
gineer will work closely with you and with engineers a 
the Lord Factory to design the type of specific Lord 
Mounting most profitable to you. 

For immediole oftantron lo yeur problem cell er m 



It eE^rivANiA 

' LORD MANUFACTURING COMPANY • ERIE, P 


SEE US BOOTH NS, RADIO ENGINEERING SHOW, MARCH 3 TO 6 
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ORGANIZATIONS 



B.H.AincnAFTi:o. 


RANDOLPH 



spedalixing in 
flight-proven AIRCRAFT 
FINISHES 


RANDOLPH 

PRODUCTS COMPANY 
CARLSTADT, NEW JERSEY 


DOPES • LACQUERS ■ ENAMELS • THINNEHS 


.Ofgjiiiiadons plav a special role in 
;iir poiver by prmTdiiig a iiieefing 
ground for mutual attack on mutual 
problems. The incmhersliip of some 
of the more important U. S. aeiation 
grmips IS listed in this section. i 


AIA Members 
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"SAFE” SAFETY SOLVENTS 

with Htjh Hash Paint anil Taxieity 


STRATOSENE 

FAST DRYING LIQUID 

No residue on drying. To be used for cleoning 
electricol and mechanical equipment with com- 
plete safety to components. 

ORDEt) TRIAL 30 Gal. Drum ot $1.44 per 90 !. 

STRATOLENE 

SLOW DRYING LIQUID 

Exceptionolly sofe for sproy-cleoning of equip- 
ment ports, electric motor stators and rotors and 
for tank-soaking of metol ports. Moy be recov- 
ered by filtrotion ond reused. 

ORDER TRIAL 30 Gol. Drum at $1.10 per jal. 

Sand for AVIATION UAINTINANCC BOLLCTIN 43. 
AVIATION— INDUSTRIAL DIV. DEPT. AW 


r FINE ORGANICS Inc. 

211 East 19lh Street, New York 3, N. Y. 
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Jusf Published 


A comprehensive, up-co-dace 
guide for designers of rorac- 
ing-wiog airrrifc — 

Aerodynamics 

of the 

Helicopter 






• Physical inlrrnreUticmB nl Oir Foari 
j.l>de.n.oHBA cMficienu, boik flappins «| 
hi^pr^iiarmoni^T.^ moElim. 




Are these helpful books on 
your working reference shelf? 


■ See them on approval 



FRICTION-FREE TRANSFER OF 
ROTARY TO LINEAR MOTION 


with Saginaw Ball Bearing Screw Jack 


• Permits faster operation, forward 
or reverse • Requires less power 

• Cempoct design • Light In weight 

• Remarkably low maintenance • 
Practically unlimited In application 

The Saginaw Baii Bearing Screw and Nut, 
up CO 9?% friction-free, and one of the 
most efficient means of transferring rotary 
into linear motion known today, is widely 
used in aircraft actuating devices. It is 
vastly superior in efficiency to the coo- 


is compact in design, light in u 


nd varied. It operates satisfactorily 
tre limited only by available power. 

tl design, and is equipped to meet 
rsired production rate. Saginaw's 
■sing staff is one of the most highly 


of manufacturing and 
available to customers I 
their problems. 


Address Saginaw Steering Gear Divi- 
X factual booklet sion, General Motors Corporation, 
and nut principle. Saginaw, Michigan. 







SHOCKandVIBRATION NEWS 

BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION 

can YOUR equipment stand the shock 
of carrier landings ? Barrymounts can! 


and AlMVIetl Barrymounts and 
available to meet the shock test 
MIL-T-5422 (Aer). MIL-E-5272 
mountings hold your equipment 
>rm performance characteristics 
of many aircraft carrier landings. 
For full information about Barrymounts and bases, write 
today for your free copy of each of these Barry catalogs; 
Catalog ^524— Ruggedized Barrymounts and ruggedized 
mounting bases. 

Cotalog ir523 — Air-damped Barrymounts and mounting 


Catalog “509 — All-Metl Barrymounts and mounting bases. 

r -BARRY- J 

715 PLEASANT ST.. WATERTOWN 72 . MASSACHUSETTS 





aflincAer 

#TL LOCKNUT 

has no eqool where 
VIBRATION, TENSILE STRENGTH, 
CORROSION, HIGH TEMPERATURE 
ore focror$/ 


• CAN BE RE-USED HUNDREDS 
OF TIMES! 


• SAVES TIME . . LABOR 
INSTALLING . . REMOVING! 


• ONLY ONE PIECE TO 
STOCK AND HANDLE! 


# Ideal for all standard and 
power wrenches! 



Glass Hermetic Seet eliminates 
false alarms due to corrosion and 
breathing. Absolute dependability 
proven by thousands of hours flight 



CONTROL PRODUCTS -INC 

30e SUSSEX STIEET • HABBISON, N, J. 
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rsr„“S“?: 

Bomum Air Lines. 1m., P. O. Bo,x 501, 
Canadian Pacific ,\ii I 


S.:' 




I^mph®" \Lfiipa?A^|«,rt' M^phi'" :'; 

Is i^'s:V“- =’" “ ' 

,rsrS£' 

Delia Air Lines. Inc., Municipal AitpoK 

S¥Isss'““'' 

Empire .Air Lines, Inc., B,.x 26S. Co...„ 

sr!,s.... 

•)cnver 7, Colo. 

™X|uVt' 

Inland Air Lines. Inc, 6U6U Avion Drive, 
La'k\" Cental’ .Slines, Inc., Weir Co. 

nSZi A![ii,f«,^Inc, 5240 N.W, 27l 
Nor«;:;rAiye]! Inc.. 250 P, escorts, 

ve., St. Paul 1, Minn, 
idrSl. Unii!"Mo*"'’' 

S«r!!!Z“a. 

“•sr;: 


0. Box 242, Int. 



(Trans World .M linc, Inc.l, 
liasl 42nd St.. New York I'. N. Y. 

ipal Airport, Madison, Wis. 



Aircraft Instruments 
and Controls 



Kollsman Instrument Corporation 




IFiT 



.0001 more or less here 



makes a big difference || 0|.0 


Sier-Bath Aircraft Quality Gears fulfill the exacting specifications laid down for 
Our modern plant was designed especially for this purpose. It was laid out to 



Sier-Bath gear and pump CO., Inc. 






S tampings made on the Chambersburg 
CECOSTAMP are used extensively in the lab- 
lication of the modem airplane. Cecostampings 
comprise such sheet metal components os cowlings, 
wing fairings and fiUets, bulkheads, gussets, ribs, 
instrument panels as well as stainless steel fire- 
walls, exhaust manifolds, heat exchangers and the 
vorious sheet metal parts for jet enaine assemblies. 

Cecostaraping is forming 
by impact , at controlled 
f I velocities, between a mat- 

Ji S ing punch and die. The 

• free metal flows in the 

direction of least resis- 
tance, arranging the 
grain fibres according to 
structural requirements- 
Cecostamping also sets 

shape (which only impact 

"ufing*tk^™E’oOSTA 
and Bulletin 30-L-0. 
CHAMBERSBURG 
ENGINEERING CO. 


<HAMBER$BURC 

CECOSTAMP 




HIGH TEMPERATURE 


ANNOUNCING A 


CERAMIC 

COATINGS 



The first* plant ever to be built for the exclusive production of high tem- 
perature ceramic coatings. 


1 • Extends life of hot aircraft parts several times. 

2. Not only heat corrosion and erosion resistant but withstands high ther- 
mal and mechanical shocks. 


3. Solaramic and Bureau of Standards coatings are now available for full 
scale production in our special processing plant with six months produc- 
tion experience on turbo supercharger parts for the USAAF. 


4. Extensive experience in developmental and production coating of jet and 
radial engine hot parts. 

• This is no/ porcelain fimoicl 6.<( u new highly refractory ceramie coating. 

HIGH TEMPERATURE CERAMIC COATING DIVISION 



THE BETTINGER CORPORATION WALTHAM 54, MASS. 
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Aircraft 
Power Plant 
Specialist 



GOOD SALARY 

EXCELLENT 

WORKING 

CONDITIONS 

LIBERAL 

RETIREMENT PLAN 


AND OTHER 
EMPLOYEE 
BENEFITS 


HUGHES 


ENGINEERS* 








AERONAUTICAL 

MECHANICAL 

CIVIL 


ELECTRICAL 

ELECTRONICS 

INDUSTRIAL 


DESIGN AND DEVELOPMENT 


AIR FRAME STRUCTURE 


el 

LANDING GEAR AND 
HYDRAULICS 
EQUIPMENT AND POWER PLANT INSTALLATIONS 
ELECTRONIC AND ELECTRICAL SYSTEMS 
WHEELS and BRAKES MECHANICAL COMPONENTS 


Personnel ore needed in the following chs$Hications: 

DESIGNERS DRAFTSMEN 

PHYSICISTS MATHEMATICIANS 

DEVELOPMENT ENGINEERS TOOL ENGINEERS 

STRESS AND WEIGHT ANALYSTS 



goodFyear 

AIRCRAFT CORPORATION 


15, OHIO 


SEARCHLIGHT SECTION 


JACK & HEINTZ NEEDS 


PROFESSIONAL 

ENGINEERS 



MECHANICAL, SERVO, HYDRAULtC or 
PNEUMATIC MECHANISMS 

HYDRAULIC or PNEUMATIC MOTORS, PUMPS, TURBINES 
ALSO SPECIALISTS IN: 


PRODUCTION 

TEST PILOTS 

EXPERIMENTAL 

TEST PILOTS 



NEEDED 

IMMEDIATELY 




HEAT TRANSFER 
GEAR DESIGN 
STRESS and VIBRATION 
TRANSFORMER DESIGN 





Jack & Heintz, inc. 

CLEVELAND 1, OHIO 


LAYOUT ENGINEERS 

DEVELOPMEKT ENRIREER 

DETAIL ENGINEERS 

FLrG''H™E?H'lTRlME^rS 

STRESS ENGINEERS 


iSsjfS 



W. J. HATCHER 

PIASECKI 


HELICOPTER CORP. 



PILOT-WRITER 



PKODnUlOH MAKUER 



SEARCHLIGHT SECTION 


FLIGHT 

TEST 

ENGINEERS 

Exceptional opportunities avoU- 
able for flight test engineers 

ience. Out expanding flight 
programs involving jet aii- 
ft require flight lest engi- 


rg the correlation evaluation 
i interpretation of lest re- 
ts. Engineers with back- 
grounds in aerodynamic and 
power plant testing and analy- 
s also desired. Duties include 
the supervision of engineers 
and flight test technicians. 

SUBMIT RESUME TO 

CHANCE VOUGHT 
AIRCRAFT 

P. 0. BOX 5907 
DALLAS, TEXAS 


AEROJET ENGINEERING 
CORPORATION 



FUTURE HEUCOFTER PASSENGER 
PROGRAM HAS OPENINGS FOR 

^LOS^AN«U?^AIIW^ INC 
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ENGINEERS 

Spedal opportunities for YOU in 

SAN DIEGO 

that (ool, smog-free coastal city In 

CALIFORNIA 

Convair (Consolidated Vullee Aircraft Corporatioa) 
i> now occepting applications for the following 
positions in its modem, progressive Engl- 




SEARCHLIGHT SECTION 



Make Your Move In the RIGHT Direction 

ENGINEERS 

ELECTRONIC and ELECTRO-MECHANICAL 

New Electronic Groups Now Being Formed 

FIELD SERVICE Engineers 

. . . For positions that Point to A Successful Future — Join MAXSON 


(LECTROHIC i ELECTRO-MECHANICAL 


FIELD SERVICE 


iHlsSSS SSSiSSS 


The W. L. MAXSON Corporation 

460 W. 34th St., New York 1, N. Y. 
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COMPLETE 

HELICOPTER 

SERVICE 




HANGAR^S 

AN[irRSQH AIRCRAFT CORPORATION 


WE SOLICIT YOUR OFFER! 


svT?..; 






...... Si-srr"; 

LURIA BROTHERS & COMPANY, INC. 



Pcice on Above .. .$2,600.00 

D OVERHAULS 

AIR CARRIER ENGINE SERVICS Ine. II U 


C-47 and 54 FUSELAGE 


GENERAL OVERSEAS AIRLINES INC. 


1— DOUGLAS ^ I 

I— mecuVive'loVkheed lOOErrA*’ ’ 
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INSTRUMENTS 

Authorized Faetory Sales 
and Servieo 


* Eclipse — Pioneer 
' Kollsmon 

* U. S. Gauge 


IMMEDIATE DELIVERY 
CALL • wiRC • wairr 

INSTRUMENT ASSOCIATES 


TWO 

DOUGLAS C47’S 

CONVERTED 

28 PASS. FOLD-UP SEATS 


CAN BE INSPECTED 

MIAMI INT'L AIRPORT 
RANSA AIRLINE 

P. O. BOX 121 
INTL AIRPORT BRANCH 
MIAMI, FLA. 

PHONE 

E. E. JONES 88-6743 


6 Lockheed Lodestars 

Model 18-56 
Wright G-20S (1820-87) 
engines 24 volt systems. 
Serials #2091; #209S; #2421; 
#2604; #2605; #2606 


W. CLAYTON LEMON 
MARTHA ANNE WOODRUM 


ELECTRICAL FIHINGS 

plugs, connectors, etc. 


HYDRAULIC FIHINGS 
A N HARDWARE 

bolts, nuts, screws, etc. 

STOWARD CO. 


FOR SALE 

VERSATILE AND RUGGED 
CATALINA AMPHIBIAN 

PBY-5A 

* VERY LOW TIME 
■k GOOD FABRIC 
k FULL RADIO 

PsicE »33,500. 

POUNDS STSRLING ACCEPTED 

AIR FRANCE. 683 FIFTH AVENUE 

NEW YORK, N. Y. 

Ccble Addresi: AIR FRANS 


R 2000-7 

PRATT WHITNEY ENGINES 

1 engine reedy lor immediate de- 
livery. 3 engines now in process 
of overhoul by Pacific Airmotive 
Corp., Burbank. Modified to iotest 
airline specifications, complete 
with carburetors, magnetos and 
harnesses. Preserved for long time 
storage. 

P. D. SMITH 
10901 Sherman Way 
Sun Valley, Calif. 


PRATT 8i WHITNEY ENGINES 

R2000-7 




CALIFORNIA EASTERN AIRWAYS, I 


HIGH AND LOW DENSITY 


SENERAL OVERSEAS AIRLINES II 


AIRPLANE ENGINE HOISTS 

Model A-2A CeRCcity 3000 Un. 
Porto 

The Vrmolert Company, Ltd. 


RESEARCH INSTRUMENTATION 


REUARCH INSTRUME^ O 


LODESTARS 


TERSTATC AIRCRAFT COMPANY 


PRATT-WHITNEY 
R2000 Cylinders 


uorGLAS nc-3 

Executive Custom Interior 
Excellent Condition 
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IMPORTANT ! Afa/ry hems in this group have not been listed in previous ads! 


i largest stocks of UNUSED 


AIRCRAFT PARTS 


We own and offer oil ports listed — plus many thousands r 


— stocked in our Baltimore warehouse! 


CAftBURBTORS! 

MAGNtTOS! 
SPARK PLUGS! 


SPECIAL GROUP! 


HUGE STOCKS OF ALL 
TYPES AN HARDWARE 
NEW— UNUSED. WRITE 
FOR DETAILED LISTINGS. 


ACTUATORS 


EXTRA SPECIAL! 


30,000 BOLTS 

Priced '»oy Selow marker' Cor 

26,000 ANIO-17 


dio— 2-9 64" l< 
W dio— 2-29 32" 
,795 AN16-61 1" dio — -6^" long 


MISCELLANEOUS COMPONENTS 



k Send us your material lists for screening,' WRITE — WIRE — PHONE 

COMMERCIAL SURPLUS SALES CO. 


dIOt CURTIS AVENUE, BALTIMORE 26, MARYLAND 
AVIATION WEEK, February 25, 1952 
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NEWS OF THE WEEK 


Airlines Re-shuffle N. Y. Flights 

ldlewil<] gets most traffic from dosed Newark field after 
residents near LaGuardia protest 'hazards/ 


riic fast-brcukiiig airliiic .iiicl airport 
sifcCy and anti-noise campaign took 
vcverai sudden turns last ucck iii tlic 
ss-akc of tlircc fatal airplane crashes 
into Klizabctli. )., which brought 
about indefinite closing of Newark Air- 

• Airlines cut LaGuardia schedules 
back below last year’s average, despite 
the recent upsurge of demand because 
of the closing of Newark Airport. TTic 
move by the specially formed National 
Air Transport Coordinating Commit- 
tee is aimed to mollify dwellers in the 
trafBc area around LaGuardia. Resi- 
dents of Queens bad called the hcavs' 
trafSc a hazard and threatened action 
that might have led to worse restric- 

• Preferential runsvay selection was 
permitted by C.AA. CAA has hereto- 
tote been inflexibly strict in requiring 
use of the mathematically determined 
"favored" runway, even under light 
wind conditions. The new rebxafion 
of CAA runway regulations will allow 
an airliner to pass up the favored run- 
way and pick one less likely to bother 
residents. But the pilot remains the 
6nal judge on whether or not to use 
the less ftvored runway. 

• CAA ordered re-wiring of propeller 
reversing mechani.sms on airliners hav- 
ing the Hamilton Standard propeller 
orr Pratt & Wliitnes- R-2800 engines. 
Ins'estigators had found that the Na- 
tional Air Lines DC-<5 that crashed in 
Elizabeth had its No. r prop reversed 
ind No. 4 feathered. 

• .Airlines re-scheduled N. Y. flight.s 
through negotiations in their National 
•Air I'ransport Coordinating Commit- 
tee. ehnirmaimed hv FIAI. President 


Air Safety Board 

.Appointment of a three-mem- 
ber rrcsidential Emergency Air 
Safety Board to survey air safety 
at major airports throughout the 
country was announced last week. 

Lt. Gen. James Doolittle is 
chairman of the group. Other 
members arc Dr. ferome C. Him- 
saker. chaimiiiii of NAC.A, and 
Charles F. Home. CAA .Adininis- 


E. \'. Riekenbacket. A number of 
Sight' art canceled. Most foniitr 
Nesvark fliglil.s. including Slick and 
I'ljing Tigers cargo, moved to New 
York International Airport at fdlewild. 

• CAA iiioicd more landing aids to 
Teterboro .Airport, which is earmarked 
for diversion of Newark traffic of nan 
scheduled airlines and non-airline users. 
CAA installed an "H” facility— non- 
directional beacon— and planned to 
move tlie mobile GCA radar unit from 
Newark. 

• Senate Commerce Committee Chair- 
man Edwin Johnson said on the Senate 
floor that "our committee will strongly 
recommend that if (Newark) airport is 
reopened, any dangerous runways, such 
as Rumvav No. 6-24, shall not be 
opened to traffic at Neivark .Airport " 

Ocean Coach Okayed 

CAB has approved the traiis-Atlantit 
air coach fares set by International Air 
Transpott .Assn, to start Mav 1. 

This calls for a roundtrip fare New 
Vork-London at $486 in travel season 
•ind $417 off-season, compared with 
standard fare of $711- Fares between 
other points are reduced in a similai 

Tlie Board expresses "complete satis 
faction" with these fare agreements of 
the iiitemational carriers made at Nice, 
France, last November. 

TW.A reports its trails. Atlantic 
coach flights are alrc-.ids "virtuallv all 
booked fniin 78 to 1(10% full through 
Iiilv." TW'.A forecasts tlial a half- 
million |x.ople will cross the Atlantic 
by air this ve.at, compared with ,i third 
of ,i million last vear. 


Jet Pioneer Dead 

One of .America’s pioneer |ct engi- 
neers. Donald F. "Truly’’ Warner, 53. 
died Feb. 12 at his home in Marble- 
head, Mass. 

Warner had been an engineer 
with General Electric at Lviin. Sfass.. 
,ill his professional career and directed 
develi)|niicnt of the first jet engine 
built m the U. S. Design engineer for 
GE's .Aircraft Gas Turbine division 
since 1047, he w'as greatly responsible 
for dewelopiiieiit of the axial flow J47 
turbojet. 


RAF to Get 500 
Sabres Next Year 

. .McCraw-Hili World News) 

l,Oiidon— Mrst of 500 Sabres for 
rlic Royal .Air Force is expected to be 
delivered here by Canadait Ltd., Mont- 
real, early next year. The Sabtes ate 
being purchased by RAF from last 
year’s arms aid. 

Canadait is building the aiiframcs, 
U. S. is supplying the engines. 

While Royal Canadian Air Force al- 
ready has Sabre squadrons on duty with 
the North -Atlantic Treaty Organiza- 
tion. the R;\F will be the first Euro- 
pean ail force to have an F-86 outfit. 

► Shelved Design— nie British aircraft 
industry is resigned to the need for 
Sabres. But one company says it had a 
comparable design ready for produc- 
tion three years ago, at the height of 
Britain’s defense austerity, but shelved 
it for mote advanced developmentwhcn 
no orders were forthcoming. 

RAF wilt use the Sabres as an interim 
for the Swift and P.1067, which thev 
hope to have in service by 1954. The 
Sabres will be used for daylight inter- 
ception alongside the Meteor 8. TTic 
Venom 2— radar-equipped twrKcater- 
will be used as a night interemtor. The 
Venom 1 (single seat) could be used as 
a daylight interceptor, but now is desig- 
natecl the FB 1 fighter-bomber bv the 
RAF, 

Tiicre is no indication purchase of 
Sabres will have anv effect on British 
production plans. 


Civil Training to End 

-Air Force will conclude all contracts 
for technical training of enlisted per- 
sonnel in civilian schools by next Sep- 
Icmber, a spokesman said last week. 

1’lic civilian contracts are not being 
canceled, the Air Force said, but will 
be concluded by gradual expiration of 

Specialists Sought 

.Air Force is offering direct commis- 
sions and' active duty to 700 qualified 
technical specialists, primarily in the 
fields of communications, psychological 
warfare, procurement, weather and 
.luditing. Other specialties include: 
mechanical, civil and industrial engi- 
neers, meteorologists, electronics special- 
ists. psychological assistants, controllers, 
intelligence .specialists, cryptoanalysts, 
map reproduction engineers, air police 
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F3D-3 Out 

* Navv canrelii |)roj>os«*«l 
heavy Skyknighl lighter. 

• But the present version is 
retaiiietl fur otiter jobs. 

Douglas Aiicr.ift Co. Iiiis been noti- 
fied bv the Na'\ nt|)artincnt tliiit its 
pliiniicd procnrtnitnt uf tlic l''3D-' 
tsviii-jet ail-su-atlicr carrict-based fielitcr 
is t-.mcflcd. Tilt |)laiic would iiai c bfcn 
a licaiitr swtphsiiig version of the 
present KsD-^ blcvkiiiglit. 

\'aw .sass. howcicr. Hi.it the I'sD-s 
program caiiecihitioii will not iiffeet 
present procurement of the I' sD 2 Sky- 

Nil" decision to caned the bvo- 
place all-weathct fighter progriiiii mis 
prcdiciitcd upon two fiictors; 

• ,\ preference for siiigle-sent all-weaflier 
figlitcrs- 

♦ Navy has not been wliolli' satisfied 
with combat speed .and pcrfnriiianee of 
the F3D-2 in its present mission. 

Presumably the present I'sD-2 Ski 
knight w'ill ^ given a new niissiou 

Unofficial Nasv sources indicated Hint 
the Skvknight would probahiv be as- 
signed to interdiction category rather 
than fighter. 

The F3D-2 is powered bv h\o W'est- 
inghouse }46 axial flow turbojet en- 
gines developing 4.000 lb. thrust eacli 
and mounted on the lower sides of tlie 
foriv.-ird fuselage. Norni.il armament 
consists of two 20-mni. eiimioii 
mounted in the lower section of t'le 
nose below the plane’s r.idomc equip- 
ment- There is also ormisinu under the 
wings for bombs, rockets, etc-. 

Carrying a crew' of two. the l'sO-2 
has .1 span of >0 ft- a ^•Il'!th of 4s ft., 
itnd a height of Ifi ft. 'I'hc crew sit side 
bv side in a rressnrized cockpit. 

'I he plane has a l.sOO-nii. ranze and 
a service ceilin' of 4v000 ft. Cross 
wei'ht is 2*.000 Ih. 

New Interceptor 
System for Navy 

Na"' expects to have a completely 
automatic airborne interceptor amia- 
nient system flying ‘ witliin the near 
future." according to a Bci.Acr spokes- 
man. Nasv is believed to base at least 
tlirce major avionics manufacturers 
working on such systems. 

-\it Force announced some time ago 
that its own interceptor armament 
|)ack.igc was being developed bs- lluglics 
.Airenift Co., but until nosv Navs has 
been silent on its own activities in this 
field. 


S1.4- Million Asked 
To Test Jet Types 

A Sl-4-milliim .ippropniilioil to 
kuiiich a Cisil Aeroiiauties .-\dministr.i- 
lioii ptognini for testing jet aircr.ift over 
the airw.ivs. looking to tlie desclop- 
mciit of ,1 tr.iiisport tspe, was rec[iiested 
hist week by President Truman. 

The program contemplates test runs 
of an Asm leliiner. tsvo models of the 
North .American B 4i. and two models 
of the Ooiiglas Fll). 

The President's request st.iteii; 

"The airline-; .md tlie aircr.ift iiv.mu- 
fiietnring industry arc now prepared to 
fiiianee joint)'' the deiclopniciit of one 
or more jet transports. AVliilc mi goi- 
etiiment funds "ill Ik' requited for tlu' 
actual development phase, considerable 
design and operating data on jet air- 
craft are needed for development pnr- 
]iosC5. a.s well as for regulation of air 
safets and control of air traffic by te- 
'pomible federal agencies, llitder this 
proposed appropriation, several different 
tspes of asailablc jet aircraft will be ex- 
teiisisely operated in order to eolleet 
the needed ioforinatioii." 

Interchange Opens 
New Route to West 

CAB has granted a new transconti- 
nental route ttom Miami to the West 
Coast bt equipment intcrctiangc of 
three airlines— Kastem. Rraniff and 
TWA. 

This new order in the southern- 
sersicc-to-thc-wesl ease replaces an in- 
terchange that CAR |)ioposed in its 
original decision on Hie case. C.\R sass 
its change was "motisated bs the fact 
that no operations had been iiiangiirated 
under the Br.miff, Continental. .Ameri- 
can interchange and h\ the belief that 
the scrsice was imsoimti both as a mat- 
ter of operations and of economies." 

The new’ order breaks what would 
have been an .American .Airlines 
moiiopols on the western portion of 
soutliern transeoiitiiienhil seii'ice. 

'Ibe new iiitcrchaii|c route is Fa.stcin 
from Miami to Houston. Rraniff to 
.Amarillo and TW'.A to the West Coast. 
The other tw'O southcni transconti- 
nental interchnnges now operating are 
DcIta-.Amcric'nii and National-Dclta- 
•Amcricaii. 

ACC Pushes Copters 

The Air Coordinating Conimittce. in 
a report forwarded to Congress last 
week by President 'I’tmiian. declared 
that the government should encourage 
des'clopincnt of helicopters for com- 
mercial use and predicted hcas’V utiliza- 
tion of copters in inter-cits' flight sers ice. 

Ilic report recommenclcd that com- 


nietcial operators lie given tveiy oppor- 
tunits' to establish helicopter connect- 
ing services and that they be permitted 
some helicopters now despi^ present 
military demands. 

MDAP Air Aid 
Passes SI Billion 

U. S. aircraft shipments to liuropean 
nations since the flow' started under 
the Mutual Defense Assisfaiict- Pro- 
gnini have jiasscd the- Si-billion mark, 
according to tlie President's report to 
Cimga-ss. 

Shipments by periods; 

• October, 1949, through March, 1950: 
S2S million. 

• April through September. 1950; S225 
million. 

• October through March. 1951: S474 
million. 

• .April through Sqitcmber, 1951: S’76 
million. 

• 'I’ofal for the two-year period; SI, 10! 
million. 

For the current (1952) fiscal vear, 
U. S. .'Air l-'nrce is sponsoring a S59- 
iiiiltion training |Jtogr.im in MIAAP 
eounfries, according to the report: S55 
million in Fiiropcaii countries; Ss mil- 
lion ill Greece. Turkev' and Iran; and 
S3 million in the Far I'last. 

US.AF’s foreign training program 
totaled S41 million last fiscal vear, and 
mils SIO million in the 1950 fisc.il 

Aircraft Landings 
To Be Discussed 

Discussions of all factors affecliiig 
.i|>proacli and landing of aircraft and an 
exchange of views on future airborne 
radio equipment svill highlight the In- 
ternational Air Transport Assn. Icchiii- 
eal confctciice at Copenhagen Mav 
5-16. 

Oser 200 technical cx|>crts represent- 
ing airlines, manufacturers, govern- 
ments. research laboratories and other 
agencies arc expected to participate in 
the coitference. wliicli also will have a 
full agenda of engineering, operations, 
meteorology and comnniiiicatioiis niat- 

British Viking Hits 
Mountain, 34 Killed 

All Aftie.i-bomid tvsin-engine British 
A'iking airliner, on a chatter flight from 
London to Nairobi, er.isherl into Monte 
Rose peak in the Sicilian Mountains 
Feb. 16. killing all 34 passengers 
aboard- 

'Die plane was chartered by Hunting- 
ton .Air Transport Co., and carried 
some personnel assigned to a new air 
field ,it Fntcbhc, Uganda. 
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Military cities arc built of Quortsets, tents, field hospitals, radar 
detectors, guns, supply units and countless other items of food, 
shelter and warfare. Thanks to the "Flying Boxcar," military 
cities spring up overnight wherever troops dig in— though no 
roads and no bridges exist. Fairchild’s C-I19 aH-purpo.se trans- 
port delivers anything needed from the airl 


CITIES THAT ARE 


Speed, stamina, versatility — the "Flying Boxcar" has demon- 
strated them all over tough battle-torn Korea. Backbone of 
the airlift, the Fairchild C-119 is number one all-purpose trans- 
port for mDitary operations of UN forces in Korea, in Europe 
and in the Llnited States. 
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Take a look at the CONYAIR B-36... 



M M K f^-36D version of famed i 

...ana see what makes it potent 


36D version of famed intercontinental bomber 


T he Convair B-36 has speed, manueverability, 
firepower, accuracy, eyes that see in the dark, 
and power to get to extreme altitudes. Here’s 
how it gets these qualities. 

A special General Electric turbosupercharger system 
soups up the piston engines to give normal rated 
horsepower up to extreme altitudes. Four G-E J47 
jets supply more than 20,000 pounds of additional 
thrust. 

A G-E remote control armament system locates the 
gunner in a pressurized compartment away from his 
guns. G-E fire control radar tracks attacking fighters 
to supply aiming information. G-E electric com- 


puters make the defensive counterpunching faster 
and more accurate. 

Ignition transformers on the engines, tiny fractional 
horsepower motors in the propellers, governors on 
the power system, position indicators, voltmeters, 
ammeters all do their part in keeping the big 
bomber strong. 

Like any artist proud of his work, General Electric 
places its signature on these products. For more 
information on aircraft equipment that wears this 
badge of dependability, telephone your nearest G-E 
aviation specialist or write Apparatus Department, 
General Electric Company, Schenectady 5, New York. 


• TURBOJET ENGINES 

• TURBOSUPERCHARGERS 

• MOTORS AND CONTROL 


• INSTRUMENTS • GENERATORS AND TRANSFORMERS 

• ELECTRICAL AND SERVO SYSTEMS « ELECTRONICS AND COMMUNICATIONS 

• GAS TURBINE IGNITION AND CONTROL SYSTEMS 
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